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Kerite Insulated Wires and Cables 
AERIAL WIRES AND CABLES 


That endure the action of all weathers in all climates. 


male UNDERGROUND WIRES AND CABLES 


Unaffected by water and corrosive constituants found in the soil. That will not dry out 
in ducts with steam pipes or installation where high temperatures prevail. 


INTERIOR WIRES AND CABLES 


That increase the factor of safety in wiring buildings, factories, round houses, and boiler 
rooms. Years of service finds them as efficient and durable as when installed. 


SUBMARINE CABLES 


That may be depended upon—that have given and are giving unsurpassed service from 
the Arctics to the Tropics and from Egypt to the Philippines. 


KERITE INSULATED WIRE AND CABLE COMPANY 


incorporated by W. R. Brixey 


Hudson Terminal, 30 Church St., New York 


Western Representative, WATSON INSULATED WIRE CO., Railway Exchange, Chicago, II. 
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TRAIN LIGHTING | 


BATTERY 


STANDARD ON LARGEST RAILROADS 
IN UNITED STATES, CANADA AND MEXICO 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY CO. 
CLEVELAND, 0. 


WESTERN BRANCH EASTERN BRANCH 
320 DEARBORN ST. 1876 BROADWAY 
CHICAGO, ILL. | NEW YORK 
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(Cen 


for Railway 
Passenger Cars 1s 
successful because its 
principle is 


correct 


A Strong Exhaust outwardly at the deck sash, caused by the air which rushes 
into forward duct compressing and expanding, effectually removes the vitiated 
air from the car. The action and construction of the ventilator, when properly 
used and applied, makes it impossible for smoke, cinders, rain, snow and dirt 
to enter. 


An Upward M. ovement of air 1S maintained uniformly in the car by the sys- 
tematic exhaust at the roof. The air ina car, unless controlled by some positive 
method, 1s exceedingly erratic in its action, due to the cross~-currents caused by 
the motion of the train. There is no intake of air at the roof, and, therefore, 
no downward drafts, usually so discomforting to passengers. 


A Drrect Inflow of air, heated or cooled, is provided, when desired, through 
special intakes, but this expense has not been found necessary in practice, as 
sufficent fresh air enters the car through the frequent opening of the doors to 
replace the air taken out by the ventilators without overtaxing the heating 
system. 

An Assured Efficiency of 15,000 cubic feet per ventilator per hour at an average 
speed of 30 miles 1s evidenced by many tests during four years service. With 
eight to ten ventilators (usual nutaber employed) a maximum exhaust of 
120,000 to 150,000 cubic feet per hour 1s obtained, which may be changed or 
regulated to any point desired by closing or opening the ventilators. 

A Minimum Allowance of fresh air of about 1000 cubic feet per person per 
hour 1s generally accepted asa basis for good Cals ventilation. Therefore, with 
an average of thirty passengers per car, an exhaust of from 1000 to 5000 cubic 
feet per person per hour is secured by opening from two to ten ventilators. 


BURTON W. MUDGE & COMPANY 
ree eRe 2lroad, aye wpplles eS 
. CHICAGO IN 
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BUCKEYE 


TRAIN LIGHTING 
LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 


designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. 


equipment will increase the life of the 
battery and provides an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged. 


Do You Know How And Where To Use Them? 


SANGAMO ELECTRIC COMPANY 


Springfield, lliinois 
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Jandus Gyrofans 


ns 


Gyrofans in Service in Union Pacific Dining Car. 


Are giving perfect satisfaction on 
the best trains of the best railways 


We are specialists on railway fans of all types and our ventilating products are 
used by every large Railway and Steamship 
company in the world. 


Write for catalog--Railway No. 37 


THE JANDUS ELECTRIC COMPANY 


CLEVELAND, OHIO 
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ANNUAL CONVENTION 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS 


oT1) 


gs 
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Hotel La Salle 


CHICAGO 


SEPTEMBER 27th—30th 
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Electric Car Lighting 


Safety Axle Driven Dynamo Equipment. 

Type ““D” regulator ensures constancy of voltage 
heretofore unknown. 

Generator of large capacity built for every con- 
dition of service—simple, rugged and durable. 


Electric Lighting Fixtures 


Extensive Selection of designs manufactured to 
usual high standard of workmanship. 

New Catalogue illustrates improved  berth- 
lights, concealed-lighting lamps and_per- 
fected ‘“‘Safety Shade-Holder.” 


THE 


Safety Car Heating & Lighting Company 


2 RECTOR STREET, NEW YORK CITY 


CHICAGO MONTREAL ~ PHILADELPHIA ST.LOUIS BOSTON BERKLEY, CAL. WASHINGTON 
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ADLAKE- 


cae ase Westinghouse 


|} AXLE TRAIN Dart A 
LIGHTING Lamps 


SYSTEM 


Complete Descriptive 
Matter Cheerfully 
Furnished 


The 
| Adams & Westlake 
Co. 


| NEW YORK CHICAGO 
PHILADELPHIA 


“Wire Type” 


Start Right! 


Get at the bottom 
of the Tiering Ma- 
chine Question. 
We can show you 
some remarKable 
factsregardingthe 
handling of Stor- 
age Batteries. 


A Lamp Without a Rigid 


Joint! 


Have you investigated this new de- 
velopment in Tungsten Filament? 


Economy Engineering Co. 


For full information address 


- Westinghouse Electric 
& Manufacturing Co. 


Sales Offices in all principal cities 


415 S. Washtenaw Av. 
Chicago, I11. 
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The Element 
of Dependability 


which is of such great importance in the operation of car lighting 
batteries, can be traced from such factors as manufacturing ex- 
perience, engineering ability, quality of material and results 
accomplished. 


These are the factors that have made 


The “Chloride Accumulator” 


and 


The “Tudor Hecumulator” 


the standard on so many railroads and that have led to their 
being adopted by a majority of battery users for nearly all 
battery purposes. 


This company has devoted 22 years to the manufacture of storage batteries alone. Its present products are 
a combination of the best battery engineering ability in both America and Europe. 


The constant maintenance of the highest quality in material is accomplished by daily laboratory tests of both 
raw material and finished product. 


Sustained performance is the real criterion of superiority in storage batteries and repeat orders are the best 
evidence of sustained performance. 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1910 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SAN FRANCISCO TORONTO 


The Highest Degree of Advertising 
Efficiency is represented by the 
Railway Electrical Engineer because: 


I. It reaches 0 per cent. of the actual buyers. 
2. Those buyers read tt from cover to cover. 


For the manufacture of railway car lighting materials there is no more 
effective medium. The iron-clad, 100 per-cent efficient, circulation of the 
Railway Electrical Engineer, the high position it occupies in the Railway 
Electrical Field, its ability to turn advertising into rodes as shown by past 
experiences, and the enthusiastic support it is receiving from the men at the 
head of car-lighting work thorughout the country, furnish a combination that 
is wrreststible. 

Investigation of our claims iginvited. Weare ready to “prove up” at any time. 


The Railway Electrical Engineer 
Wray Publishing Company : oe 3 92 La Salle Street, Chicago 
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341-347 FIFTH AVE., NEW YORK 


Gould Storage Batter Vy Company, THE ROOKERY - CHICAGO 


GOULD GOULD 
CAR AXLE 
LIGHTING SYSTEM OF 
BATTERIES LIGHTING 


| GOULD COUPLER COMPANY, Hi Rooutry - “erncaco 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applled to rall- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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A VITAL QUESTION. 


MAN can live thirty days without food, ten days 

without water, three minutes without air. Air is 

the most essential thing in the world to the health— 
to the very life of humanity, the most plentiful and yet the 
most precious. The ventilation question is a vital ques- 
tion. 

How many people do you suppose are on railway cars 
at this moment? The figures are 4mazing. You wouldn’t 
believe them if you heard them. Taken in a large way 
the most active, energetic and progressive people of the 
world are its greatest travellers. It is, then, extremely 
important that they should breathe pure air. 
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We are just beginning to realize that travellers have 
not always been and are not being today provided with 
the pure air that is their due. It is within the last few 
years that any effort has been made to provide for car 
ventilation. But the demand for it is growing so fast that 
the shops cannot change the cars fast enough. It will 
continue to grow. It should continue to grow. 

The science of car ventilation is in its infancy. The 
next ten years will see a greater development than has 
taken place in the last fifty. We are glad indeed to 
devote this issue to a subject so vital as this one. 


EN ROUTE CAR CLEANING. 


HEN people traveled over the country in stage 

\¢ coaches, they traveled for business, not for pleas- 

ure, and if their faces were unrecognizable at the end 

of the trip on account of the landscape they had accumu- 
lated, it was all part of the day’s work. 

With the advent of the steam railroad, came the idea 
of going somewhere for the fun of it. Steam cars ran so 
much faster than the old horse-haul vehicles, that for 
quite a while nobody had the nerve to object to the 
cinders, dirt and dust. But now, when the general pas- 
senger agent considers an electric curling iron such an induce- 
ment to prospective passengers that he is willing to spend a 
lot of the company’s good money advertising it, the day of 
the en route car cleaning is certainly at hand. 

Of course there is nothing new in the idea of keeping 
the cars clean but up to now there has been no really 
effective method of doing so. The well meant efforts of 
the perspiring porter do not as a rule accomplish anything 
more than to transfer the dust from your shoes to your 
collar. 

It is the application of electricity to passenger trains 
that has made possible a system of en route car cleaning 
which really does what it sets out to do. All the vacuum 
cleaners on the market, and there are any number of 
them, use electrically driven fans or pumps to exhaust 
their vacuum chambers. It is probably hardly necessary 
to enter into any discussion or explanation of the prin- 
ciple of the vacuum cleaner. It is fast coming to be a 
household necessity like the sewing machine is, and the 
carpet sweeper was, until recently. Suffice it to say that 
instead of stirring up the dust, the vacuum cleaner gathers 
it in—“swallows it’—as an ingenious advertising writer 
has said. . 

It is partly because electricity is essential to the opera- 
tion of these cleaners that the different systems have been 
given the space they occupy in the present issue. But it is 
also because the subjects of car lighting, heating and ven- 
tilation are so intimately connected that all come naturally 


’ within the field which this paper covers. 


Mechanical en route car cleaning is a new thing but 
is a thing which is here to stay, at least until we get 
electric traction, and that from present indications is a 
good long time. 


THE LONG STEP. 


HE greatest obstacle in the way of electrification of 
al steam railways today is the lack of a standard for 

electrical operation and equipment. Three systems of 
electrical operation so fundamentally different that the ma- 
chinery in one of them cannot possibly be altered or 
made over to fit the others, are in use today on American 
steam railways. Each has its advantages and its advo- 
cates. Possibly no one of the three is the best in every 
respect. But, as Mr. George Westinghouse pointed out 
in his recent address on this subject, if a decision could 
be reached as to which one was the most generally de- 
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sirable, the efforts of the thousands of workers in the 
field could be focused on the problem of how to perfect 
this one system. The result would be that one system 
would soon be brought to such a point of perfection that 
as a matter of pure business economy its general adoption 
would be assured. 

Until some standard is agreed upon it is futile to 
urge the general electrification of steam railways. No 
railroad can be expected to invest in equipment which 
may soon become valueless owing to the general adop- 
tion of another system, or improvements in one which 
make the system in use obsolete and unprofitable to 
operate. 

The life of electrical apparatus is brief at best. De- 
signs change constantly; the latest thing is the most ap- 
proved. Usually it is the best, but because this is so 
often true, much useful equipment finds its way into the 
scrap heap. Standards are just beginning to crystallize 
out of the mass of conflicting claims, charges, and char- 
acteristics. 

Who shall fix the standards for electrical equipment? 
Who shall weigh the evidence for and against direct cur- 
rent with high tension transmission, single phase, single 
trolley, alternating current, and polyphase alternating 
current with double trolley wire? Obviously no single 
railway or group of railways or manufacturers, nor even 
any of the engineering societies, is big enough to pass 
judgment with the authority which such a tribunal must 
necessarily have. 

A conference made up of the heads of the leading rail- 
ways, manufacturers and engineers of the country having 
at its disposal the best expert knowledge both here and 
abroad might properly draw up standards and, by supporting 
them individually, make sure of their general adoption in the 
shortest “possible time. 

The sooner such a conference is formed the nearer will 
be the day of universal electrical operation of railways. 
And until it acts no general movement for electrification 
can be expected. The adoption of a standard interchange- 
able electrical railway equipment will be a long step for- 
ward—the next long step, and perhaps the longest step 
of all. 


THE COMING CONVENTION. 


EPTEMBER 27th-28th-29th-30th will see the largest 
Sane of Railway Electrical Engineers ever held 

in this country. These are the dates recently decided 
upon for the Annual Convention of the Association in 
Chicago at the La Salle Hotel. 

Every phase of the work of the railway electrical engi- 
neer wil be discussed at this meeting. Committee re- 
ports embodying the latest information in all lines of the 
electrical activity in railways will be presented for the, 
consideration of the convention. In the discussion of 
these reports and of the other papers dealing with special 
features of the work, much new and valuable material 
will be brought to light. As an educational institution 
this convention will rank with the post-graduate courses 
in the colleges of Engineering. 

As at all railway conventions, the manufacturers ex- 
hibits will constitute one of the most important sources 
of information. The exhibits this year will be more ex- 
tensive and complete than ever before. Many new firms 
will be on hand with different, and perhaps hitherto un- 
heard-of improvements, while all the old companies will 
show the latest developments in their lines. 

Perhaps we are laying too much stress on the business 
side of this convention. Rest assured that the social side 
will not be neglected. The arrangement committee is 
planning a series of stunts that will be among the most 
enjoyable of any you ever attended. Apart from these 
there is no finer stimulus to increased effort than a chance 
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such as this convention affords to meet men from all 
parts of the country engaged in the same work, meeting 
and overcoming the same difficulties, striving toward the 
same high ends. 

No one engaged in this work, either as a manufacturer 
or a railway man can afford to miss this opportunity to 
proaden his associations in the field and acquaint himself 
with the latest developments in railway electrical matters. 

Remember! 

Annual Convention of the Association of Railway Elec- 
trical Engineers. 

Time—September 27-30. 
cago. 


Place——La Salle Hotel, Chi- 


Joint Committee on Convention Arrangements. 


A. J. Farrelly, Elec. Engr., C. & N. W. R. R., Chairman. 
Geo. B. Colegrove, Ch. Elec, I. C. R. R. 

C..R. Gilman, Elec. Engt.,.G. M. & St. P. R. R 

CG. yeeGausiand) Chay BlecpsPentiams ka R- 

J. M. Shilling, Westinghouse Lamp Co, 

Geo. H. Porter, Western Electric Co. 

W. H. Glatt, N. Y. Leather Belting Co. 

W. E. Ballantine, Willard Storage Battery Co, 

J. M. Lorenz, Central Electric Co. 

C. W. Bender, Nat. Electric Lamp Ass’n. 


CAR LIGHTING CLUB. 


HE car Lighting Club will meet September 7th in the 
main dining room of the Chicago Press Club at 118 
Dearborn Street. There wil be received at this meet- 
ing the report of the Committee cn Voltage Regulation 
and Illumination. This committee consists of: 
N. E. Lemmon, Electrical Engineer, Pullman Car Co., 
Chairman, 
Geo. R. Shirk, Electrical Engineer, C. & G. W. Ry. 
H. G. Myers, Electrical Foreman, A. T. & S. F. Ry. 
After a rest during the hot months of the summer the 
Club will no doubt be out in force and make this one of 
the most interesting sessions in its history, thereby start- 
ing off the year with enthusiasm. The Car Lighting Club 
is bound to be one of the biggest factors in the develop- 
ment of the art of the illumination of railway cars, and 
in such pleasant surroundings as the Press Club affords, 
the meetings will continue to be a source of pleasure as 
well as profit. 


. NEXT—THE MACHINERY NUMBER. 


HE electrical engineer on the railway of today has 

to deal with three distinct applications of electricity: 

Lighting, Traction, Machinery. Our next number 
will deal chiefly with the uses of electricy in railway shops 
and yards. 

Motor drive in shops has immense advantages over 
the old style line shaft drive. It delivers power at ex- 
actly the required speed and for the length of time when 
it is needed. It is better controlled, less dangerous, more 
economical. It is fast forcing the old style transmission into 
the scrap heap. The day of almost universal use of electricity 
will soon be here. 

In handling and transferring freight, operating coal- 
ing and pumping stations, and supplying power for a 
hundred different uses in railway yards there is a vast 
field of usefulness for electricity. 

The electrical operation of all the machinery is a live 
topic—as live a topic as there is in the railway world. We 
are glad, indeed to be able to announce a thorough dis- 
cussion of it in the September RAtmway ELEctTRIcAL ENGINEER. 

And while we are talking about the future it might not 
be out of place to say that the October Convention num- 
ber is going to make some people sit up and take notice. 
More about that next time. 


The Ventilation of Railway Passenger Cars 


The Problem; the Principles Involved ; 
Some Salient Features of the Systems Used 


It is not at all unlikely that the average person 
would say that a railway car was of all the places 
in the world the least in need of ventilation. He 
thinks of it as rushing through space—windows 
open, draughts of air blowing his newspaper out of 
his hands, everywhere moving air—smoky and cin- 
der-laden air, it is true, but still air, never. He does 
not, perhaps remember the close stuffiness of the 
sleeper when he climbs into it in the dark train shed, 
or the warm, moist, fetid atmospher of a chair-car 
full of sleeping passengers on a winter night, or the 
smoking room where tobacco fumes lie thicker than 
a London fog. If he will recall these experiences 
he may agree that there is possibly a ventilation 
question, but if, on the other hand an electric fan 
stirred up the ‘air in the end of his sleeper as he en- 
tered it or if the chair-car was cold and draughty 
and the smoking room a veritable ice box where the 
smokers sat bundled in overcoats watching the tips 
of their cigars glow and splutter in the icy wind, he 
will probably say that there is plenty of ventilation 
“to say. the least.” 

The reason for this is a wrong impression of 
what ventilation, or rather what good ventilation, 
is. Strong currents of air, “fresh” or otherwise, do 
not make up good ventilation. Cold air is not nec- 
essarily pure. Rushing draughts of hot dusty air 
in summer or cold snowy air in winter may contain 
the necessary oxygen but they do not produce good 
ventilation, 

_ Good Ventilation. 

Good ventilation may be defined as the delivery 
into the car of outside air free from unusual impuri- 
ties, and at the correct temperature and such a pres- 
sure or velocity as to be imperceptible in its move- 
ment. 

One thousand cubic feet per hour per person may 
be regarded as an adequate supply for persons tray- 
eling as they are, of course, always sitting down or 
at least standing still—not exercising. This means 
that a fully loaded sleeping car, containing forty 
sleepers should receive 40,000 cubic feet per hour, 
while some of the largest coaches should have facil- 
ities for taking in nearly twice that amount. 

To be free from unusual impurities means with- 
out those impurities which are given out by the lo- 
comotive, cinders, smoke, soot, or stirred up by the 
train dust. The air in the train should be as nearly 
as possible the same as that a hundred feet away 
from it outside the right-of-way fence. At the cor- 
rect temperature means ordinarily 72 degrees Fahr- 
enheit for a sitting car and 66 for a sleeper. Such 
velocity or pressure as will be imperceptible means 
that not even the most feeble lady passenger will 
ever feel a draught. 

This standard of good ventilation is accepted by 
all the workers in the field today and each sys- 
tem of car ventilation in use strives to meet the 
requirements outlined above.’ + 

How It May Be Secured. 

All of the systems at present in use or possible to 
be devised may be grouped under two heads: 1, 
Natural Systems; 2, Artificial or Mechanical Sys- 
tems. 


The first group make use of the movement of the 
air relative to the car to force some of the outside 
air into it. The most simple and by far the most 
common is the open door or window, supplemented 
by the small draught window, or ventilator, placed 
near the top of the car. It is quite unnecessary to 
say that these do not give good ventilation. 
Draughts go inevitably with their use and the cars 
are filled with smoke and cinders at the end of a few 
miles run. 

Others, such as the Garland type, are small boxes 
placed on the roofs of cars through which air passes 
in such a way as to create an exhaust from the car. 
Where the air taken out by these ventilators is re- 
placed by other air passing first over the heating 
coils, and where enough ventilators are installed to 
completely remove the exhausted air, these systems 
give results approximating very closely to the ideal 
when the train is moving at a speed upwards of 
30 miles per hour, For speeds lower than this the 
ventilator is inadequate, and is therefore, best adapt- 
ed only for trains running practically continuously 
at high speeds. 

Artificial Systems. 

The second group includes two classes working 
on directly opposite principles. They may be called 
the pressure or forced draught system, and* the 
vacuum or induced draught system. Both employ 
electrically driven fans either to force air in or draw 
it Ot -Of the.car. 

The first or these is like the natural system in 
that air is forced into the cars. It is unlike it in 
that the quantity of air furnished can be regulated 
absolutely irrespective of the speed of direction of 
motion of the train, and that the air can be taken 
from the part of the car most free from dust and 
smoke, instead of being placed in the line of the 
greatest air travel which ts also the line of the 
greatest dirt travel. 

The vacuum, or induced draught system, is the 
only one assuring a positive exhaust of the neces- 
sary quantity of air. The exhaust may be made 
through a chamber in the sides or ceiling or in the 
sleeper from each berth. The intakes in this sys- 


‘tem may be larger and spaced more frequently so 


as to produce a gentler flow, and the air may easily 
be made to enter the car without perceptible veloc- 
ity over the heating coils, while it may be taken 
in either from the top or bottom of the car or from 
wherever there is the least dust. 

Experiments made by the Health Department of 
Chicago on street cars indicate that there is very 
little dust under the body of a moving car. These 
experiments were made by placing a-wide board, 
greased with vaseline crossways of the car and 
noting the thickness of the dust settling upon it 
during a run. It was found that the dust is thrown 
out on each side of the track. Whether this would 
be true of steam trains where there are a number 
of cars together, is problematical, but it must be 
remembered that the steam car floors are consider- 
ably higher from the ground. 

Future Developments. 
The advantages of the mechanical methods are 
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obvious. The disadvantages include a slightly 
greater first cost. The operating expense of the 
small fan is practically negligible. But as yet these 
plans are untried. Indeed it is only within the last 


few years that the electrical equipment of cars has 
made it possible they should be tried. Practically 
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all the cars now being built are equipped for elec- 
tric lighting and it seems quite probable that the 
time is near when they will also be fitted with elec- 
trically-driven mechanical ventilating sets giving 
what is now coming to be universally recognized 
as good ventilation. 


THE GARLAND CAR VENTILATOR. 


The Garland Car 
wen Cilia tow pas 
shown in the ac- 
companying cut is 
one of those work- 
ing on the vacuum 
or suction  prin- 
ciple. The motion 
of the air outside 
relative to the car 
is used to create a 
Sipe [iO Nein @ the 
small chamber 
placed on the car 
roof. It is claimed 
that this suction is strong enough in a complete in- 
stallation of ten ventilators to the car to induce a con- 
tinuous upward movement of the air in the car. 

The manufacturers of these ventilators claim that 
with ten ventilators per car the following results are 
positively assured. 


0 » 


Average exhaust each Total exhaust per hour 
ventilator per hour (10 ventilators) 


15,000 cubic feet 150,000 cubic feet 


Speed of train 
30 miles per hour 


40 (a3 ce e 20,000 6c ce 200,000 “oe “cc 
50 neo 27,000 ~ 4 270,000 “ is 
60 Sas oe Sk 36,000 “ a 360,000 “ ie 


As the air capacity of the average car is about 
5,000 cubic feet the above figures mean that the air 
in a moving train will be changed in from one to two 
minutes. 

No smoke, dust or cinders can enter the car through 
this ventilator and it has no moving parts. 


THE ACME VENTILATOR. 

Similar in design and principle to the one de- 
scribed above is the Acme Ventilator. This also, 
is an induced draft device in which the suction is 
created by the movement of the car relative to the 
outside air. 

The chief difference between this and other ven- 
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Showing the Action of the Acme Ventilator. 


tilators is that the outside wall is solid instead of 
open. The advantage claimed for this type of con- 
struction is that a side wind blowing directly against 
the car cannot force in any cinders, snow, or other 
foreign matter. 

The construction is of sheet brass or galvanized 
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iron and the ventilator lies close to the roof, occu- 
pying very little space. 


THE AUTOMATIC VENTILATOR. 


A combination of forced and induced draft is se- 
cured with the Automatic Ventilator. 

The forced draft is secured by means of a brass 
vane set perpendicularly to the wall of the car 
which catches the passing air and forces it into 
the car through a small opening fitted with regu- 
lating shutters and covered with a wire screen to 
prevent the entrance of cinders. This opening 
is placed in front of the vane. Another back of the 
vane is used to exhaust air from the car. The rush 
of air past the end of the vane creates a low pres- 
sure there which induces a current from within the 
car. 

The openings are ordinarily 4 by 6 inches and 
the usual equipment on the ordinary passenger 


The Automatic Ventilator in Place. 


car consists of 14 ventilators—7 on each side 
spaced evenly along the full length of the car. 

This ventilator has found favor with several 
large eastern railway systems, but has not, as yet, 
been used to any extent in the west. 


A MECHANICAL CAR VENTILATOR. 

The Cooke System of Car Ventilation is the only 
system in use at present which employs the princi- 
ple of mechanically induced draft to create a circu- 
lation of air. This system has been applied to 350 
city railway cars in Chicago, but has not, as yet, 
been installed in any steam railway equipment. 

The principle of this system of ventilation is ex- 
haustion of the vitiated air from the top of the car 
by means of a motor-driven fan. A false ceiling 
creates an exhaust chamber in the roof from which 
the air is drawn by a fan placed at one end. Fresh 
air intakes are located under the seats, so arranged 
that the incoming air passes over the heating coils. 

The accompanying plan shows the direction of 
the air movement in the car. The exhaust into the 
top of the car takes place through small registers, 
and these registers are provided with dampers so 
that the area of the opening is varied directly with 
the distance from the fans. In this way an even 
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pressure is secured through all the registers irre- 
spective of their distance from the fan. 

The fan used is 9 inches in diameter and the air 
is drawn into it from the exhaust chamber through 
a cone-shaped duct. It is claimed that this system 
gives an even and constant circulation of fresh air 
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The Cooke Vacuum Car Ventilating System. 


within the car regardless of the speed, direction of 
motion, or outside wind pressure. 

Patents for this apparatus are owned by the Vac- 
uum Car Ventilating Co., with offices in the Fisher 


Building, Chicago. 


THE DUNTLEY AIR WASHER. 


A number of devices for purifying the air are now 
being manufactured, among them the Duntley Air 
Washer. This machine is the outgrowth of the 
Vacuum Cleaner idea in which the Duntley Manu- 
facturing Company were pioneers. 

This machine is constructed of aluminum, and 
with proper care will last indefinitely. It has an 
air displacement of two hundred cubic feet per min- 
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ute, weighs about 25 pounds, and is easily carried 
from place to place by the handle provided for that 
purpose. It is equipped with a funnel, easily ad- 
justed at will by a small thumb screw so that the 
air can be directed in any direction. Being equipped 

The principle of operation of the Duntley Air 


Cross Ser toed, 


Washer is nothing more or less than to give the 
air a bath. 

By a suction fan revolving with the speed of 
3,000 revolutions per minute, ‘the air is drawn into 
the air shaft and then into an aluminum tube which 
reaches below the water level in the glass bowl. 


Within this tube is a fan, which the air strikes 
with great force and rotates with such speed as to 
force the water up in the aluminum tube and 
against a shield located at the top. When the water 
strikes this shield it is thrown off in a sort of fine 
spray or mist, and as the air makes its exit from 
the machine through the funnel provided for the 
purpose, it passes through this spray and is washed 
and purified as if by a summer thunder shower. 


CHICAGO HEALTH DEPARTMENT TESTS 


About a year ago the Health Department of Chi- 


cago made a series of very elaborate tests on the 


ventilation of the cars used on the street railways 
of the city. A number of different systems were 
tried out with a view to determining the one best 
adapted for this particular service, the partial re- 
sults of which are published herewith. 

The method of making these tests was as fol- 
lows: 

The exhaust air was measured by placing an 
anemometer in each of the exhaust windows, and 
taking the velocity of the air motion. This multi- 
plied “by the area of the opening gave the amount 


of air exhausted through that opening, and the 
sum of these gave the amount exhausted from the 
Cara 

In these cars intakes are placed under the seats, 
and it is intended that nearly all the air should be 
taken in through them, where it will pass over the 
heating coils before entering the car. The air en- 
tering by these intakes was measured in the same 
manner as the exhaust. The difference between 
the intake and the exhaust shows the amount of 
air leakage which entered through windows, doors, 


“and cracks. 


FINAL OFFICIAL TESTS ON CAR VENTILATORS — CHICAGO HEALTH DEPARTMENT 


ee Cu. Ft. En-|Cu. Ft. Ex- Front Vestibule Rear Vestibule 
: type i Direction | ‘tering per | haust per Cu. Ft. Hr Cu. Ft. Hr 
Date Name Line a Number | Wind ce ‘Heatinadel (inside U. PU. FAY. . 
a de of Car) of Car) In Out In: Out 
Mar. 17 | Automatic} Cottage |P.A.Y.E 5318 N. W. North 58,597 46,354 2,398 10,922 2131 5008 
Grove ‘ South 62,870 
Loop 25,469 33,673 2,664 9,056 6926 6127 
Standing S. E. 26,026 26,373 1,598 Ao5 8285 
Apr. 16 | Cooke Madison |P.A.Y.E. 102 N.E East 23,040 33,313 1,957 s 1734 
Siz West 26,873 34,445 1,901 1692 
North 32,081 32,016 1,376 1924 
South 24,161 35,438 TEAS 1651 
StandingN.S.! — 15,082 33,893 2,059 1849 
May 4 Garland Cottage |P.A.Y.E 5320 North | South 19,076 31,121 13,258 6575 
Grove North 29,409 44,032 12,935 8408 
4 Loop 16,428 24,734 3,018 4312 
Standing S. E. (elae* 13,046 1,078 3,449 5260 
8,969 
May 5 Min DeLin P.A.Y.E 5237 Save South 26,567 34,674 934 3,703 998 3881 
North 27, 386 33,693 1,092 4,234 1248 4204 
Loop 26,145 33,203 als 123 4,410 2186 4098 
*Intakes | 
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VOHR OZONIZER. 

Purification of air through the agency of ozone 
is one of the most recent developments in the ven- 
tilation field. Ozone is literally concentrated oxy- 
gen. Oxygen is the life-sustaining part of air. 
Therefore, whatever fortifies oxygen in the air in- 
creases its value. 

It is claimed that ozone as produced by the Vohr 


The Vohr Ozonizer. 


Ozonizer will give. a “mountain air’ freshness to 
the stuffiest room. If so, there is certainly a field 
for its use in sleeping cars, which are notoriously 
stuffy in the warm season and in warm climates. 

The Vohr Ozonizer consists of a small elec- 
trically driven fan rotating inside of a glass ring 
6 inches in diameter and QU, inches wide, The fan 
forms one electrode and the metal ring outside the 
glass forms the other. Between these two is a 
pressure of 9,000 volts, which causes a violet brush 
discharge acting on the air drawn through by the 
fan and producing ozone, or rather, ozonized air. 
Another fan operating on the same axis is placed 
in front:of the machine to imcrease the volume ot 
air passing through the machine. 

The electrical feattires’ of @ the  machinesarera 
transformer to step up the current to the necessary 
high voltage, a small electric motor to drive the 
fan, and in cases where the machine is operating on 
a direct current circuit a rotary ‘converter for pro- 
ducing alternating current necessary in the ozon- 
izer. The whole machine is very compact and oc- 
cupies only about 2 cubic feet of Space, It as 
claimed that one of these machines will purify the 
air on an ordinary sleeping car at a current con- 
sumption not greater than that of the 16-candle- 
power lamp. In addition to its use as an air puri- 
fier in cars, the Standard Electric Utilities Com- 
pany, which manufactures this machine, claims that 
a special type of machine producing concentrated 
ozone can be used in disinfecting cars at terminals. 
All that is necessary in this case to disinfect a car 
would be to start the machine going and close the 
doors 

Up to date this machine has not been constructed 
to operate on less than 110 Vole cirenits, but the 
company is experimenting with lower voltages, the 
necessary change being simply a different ratio 
transtormer. 

EN ROUTE CAR CLEANERS. 

So recent has been the development of the 
vacuum or suction cleaner that it is only just be- 
ginning to be applied to the cleaning of railway 
cars. Yet there is no field of usefulness in which 
it will be more welcome. Anything which will re- 
lieve the traveling public of the dirt and dust they 
have had to endure will be acclaimed with shouts 
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of joy both by the weary traveller and by the pas- 


senger departments which have had to apologize 
for the state of affairs which has existed. 

There are a number of cleaners on the market 
today well adapted to use on railway cars. Some 
of the leading types are described below. The es- 
sential principle of all of them is the same, namely 
the creation of a low pressure, or vacuum chamber 
into which the dust and dirt is drawn through vari- 
ous openings—some with brushes for jarring the 
dirt loose from fabrics, and others with simple 
metallic openings for drawing in dust and foreign 
matter. These are usually placed on the ends of 
long flexible tubes so that the machine can be made 
to operate over a considerable area. 

All these machines ‘are operated by ~electere 
motors and for that reason can only be operated 
in trains equipped with electric lights. This is no 
serious drawback. Nearly every first class train 
in the United States today is electric lighted 
throughout. The incidental advantages in clean- 
ing and ventilation made possible by this electrical 
equipment are just beginning to be realized. They 
will form an additional argument for hastening 
the installation of this equipment on cars not yet 
supplied with it. 

THE FEDERAL VACUUM CLEANER. 


Federal Electric Company have completedaaa 
cylindrical tank model vacuum cleaner, which is 
especially adapted for use on railway coaches on ac- 

count of its compact- 
ness and the ease with 
which it can be moved 
through narrow open- 
ings. In appearance the 
machine is very similar 
to a great many others 
made in the cylindrical 
form, except that there 
is ‘a noticeable Taek 
projections to catch on 
the clothing or mar the 
woodwork. 

The machine is very 
light, weighing only 60 
pounds without hose 
and: tools: “It qsaiabe 
inches in diameter and 
35 inches high over all. 

The two side handles 
permit the machine to 
be carried readily for 
any distance. The op- 
erator, when using the 
machine, can move the machine about the room 
with one hand by the handle on the cover, as it is 
mounted on 3 ball-bearing casters. 

The most noticeable feature of this vacuum 
cleaner is that it is absolutely noiseless. In a per- 
fectly quite room it makes less noise than an ordi- 
nary electric fan. This is due to the use of a ro- 
tary pump which is connected directly to the 1/5 
H. P. Holtzer-Cabot motor. There are no gears 
to rattle, and the rotary motion does not produce 
any up and down vibration. 


Federal Vacuum Cleaner. 


A portable vacuum cleaner of the truck type is 
made by the Keller Mfg. Co., of Philadelphia. The 
vacuum in this machine is induced by means of a 
rotary pump connected by a Morse or Reynolds 
silent chain drive to a 1% H. P. motor. 


Car Ventilation With the Jandus Gyrofan 


BERNARD A. STOWE 


The ventilation of Railway Cars by means other 
than those afforded by open windows, doors and small 
windows above the half deck received attention as 
early as 1890. At that time efforts were made to 
actuate paddle fans supported from the roof of the 
coach through the medium of wind driven devices 
resembling cup anemometers which were supported 
on the roof of the car and the power transmitted by 
means of vertical shafts to the fans below. The op- 
eration depended upon the relation of the train or 
car so equipped to the surrounding envelope of air, 
and it is obvious that the effectiveness of such de- 
vices varied inversely as the need. 

The advent of Electric Train Lighting Systems 
easily lead the way to the use of Electric Motor Fans, 
for accomplishing in a way, the ventilation of coaches 
independent of their movement. 

At the outset and for many years, the type of fan 
motor in common use and designated as a “desk and 
bracket” fan was accepted for this service. As this 
branch of the business increased, however, fan manu- 
facturers whose product had found favor in this par- 
ticular field, soon recognized that car ventilation was 
in itself an Art worthy of development. 

Fans for General Service Cars, Steel equipment, 
Standard Diners, Pullman, Parlor and Private Cars 
are subjects for special study and the question of the 
type of fan best suited to the conditions is often de- 
batable. Oscillating fans have been utilized in a few 
instances, the pricipal objections to them being their 
a rather complex mechanism and difficult maintenance. 


Chandelier Gyrofan. 


Fig. 2. 


Oscillating mechanisms, however, have been developed 
which are positive, simple, durable and are thoroughly 
practicable. 

The prevailing practice of locating bracket fans, at 
the ends of the main body of the car was ignored by 
a prominent western railroad) system when its elec- 
trical engineers equipped a number of standard din- 
ers of the Jandus Gyrofan. These gyrating fans 
are supported from the upper car deck. The prox- 


imity of the side ventilators and the relation of the. 


Gyrofans thereto insures an intake of fresh air, which, 


by virtue of the rotation of the Gyrofan fixture is 
widely distributed throughout the car. 

The latest development along this line is the Jandus 
Twin Oscillator, illustrated herewith. A frame or 
body portion is secured to the ceiling or upper deck, 
cushioned and insulated therefrom, the latter quali- 
fication being specially desirable on all steel equip- 
ment. Two motors, pivotally mounted on crescent 
shaped yokes adjustably secured to the main frame, 
the planes of which are vertical and lie parallel to the 
longitudinal axis of the car, actuate 12-in. propellors: 
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The Jandus Bracket Gyrofan. 
at their outer ends and simple reduction gearing at 
their inner ends. 

This reduction gear belongs to a class of gearing 
known as ‘“Epicyclic” and by virtue of its peculiar 
motion, a reduction factor of 126 is obtained by means 
of one annular and one spur gear. Both gears are 
of steel, of good size and face. The slow moving 
element of this gear is provided with an arm which 
co-operates with a groove or guide on the inner face 
of the crescent yoke whereby a to and fro or oscil- 
lating movement is given to the motor. The Crescent 
yokes are adjusted to direct the air blast from the 
propellors more or less downward and by proper loca- 
tion of the fixtures, the entire car may be effectively 
ventilated. 

This arrangement may be characterized as one hay- 
ing a localized intake and a distributed efflux. More- 


_ over, the fans operate in clear space, the incoming air 


currents not being deflected by such conditions as: 
obtain with bracket fans located at the ends of the 
car. The Twin Oscillator is available for all voltages: 
and susceptible to any finish. It is arranged for re- 
mote control and its operation therefore subject only 
to the proper car officials. 

Exhaust fans are being used extensively in dining 
car kitchens both vertical flue and horizontal types. 
Buffet cars and smoking compartments have recently 
been equipped with 9-in. exhausters for removing 
smoke and foul air. 


The Safety Car Heating and Lighting Company 
has recently installed axle lighting equipments on 
3 dining cars of the San Pedro, Los Angeles, and 
Salt Lake Ry. Three steel dynamo-baggage cars 
equipped with Curtis turbines and 25 K. W. Gen- 
eral Electric generators have also been purchased by 
the same company for use in the fast train service. 


The 


Electrification of Steam Railways 


Abstract of a Paper Read at the Jomt Meeting of 
the I. E. E. and A. S. M. E. London, July 27-30 


By GEO} Wakes 7) ISN Garg isa 


In 25 years the investment in electrical appara- 
tus has grown from practically nothing to over 
two thousand million dollars. Large sums have 
already been spent in the electrification of portions 
of standard steam railways in England, continental 
Europe and America, and there is now available a 
fund of information of inestimable value to guide 
those charged with the selection of an electrical 
system for railway operations. 

Believing, as I do, that the increased capacity of 
a railway and its stations, the economies of opera- 
tion and other advantages, will gradually bring 
about systematic electrification of steam railroads, 
my wish is that the progress may not be hampered 
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Requirements for Interchange of Traffic. 

I feel certain you will agree that to insure inter- 
change of traffic, the fundamental requirements, so 
far as operation by steam is concerned, with full 
regard for safety, speed and comfort, are very few 
in number and are covered by the following: 

a. A standard gauge of track. 

b. A standard or interchangeable type of coup- 
ling for vehicles. 

c. A uniform interchangeable type of brake ap- 
paratus. 

d. Interchangeable heating apparatus. 

e. A uniform system of train signals. 
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by mistakes which experience, judgment and fore- 
sight should enable us to avoid. 

I feel that the time is ripe for the selection of 
standard electrical equipment, which will prevent 
the extension of the existing diversified systems. 
The great difficulty in the electrification of stand- 
ard ralways is no longer the engineering problem 
of dev eloping a locomotive and an electrical system 
which will operate trains, but it is a broad ques- 
tion of financial and general policy of far-reaching 
scope, considering the future electrification of rail- 
ways in general as distinguished from isolated cases 
of limited extent, and requiring a combination of 
the highest engineering and commercial skill. 

In 1878 there were in the United States eleven 
different gauges of railroad tracks. To-day there is 
practically but one. So far as steam railway opera- 
tion is concerned there is no obstacle to the inter- 
change of traffic except in the size of cars in cer- 
tain countries where the cost of changing tunnels 
and bridges would be prohibitive. 


Single Phase Low Voltage Without Transformers. 


The additional fundamental 
electrically operated railways are: 

f. A supply of electricity of uniform quality as 
to voltage and periodicity. 

g. Conductors to convey this electricity so uni- 
formly located with reference to the rails that, with- 
out change of any kind, an electrically fitted loco- 
motive or car of any company can collect its supply 
of current when upon the lines of other companies. 

h. Uniform apparatus for control of electric 
supply whereby two or more electrically fitted loco- 
motives or cars from different lines can be operated 
together from one locomotive or car. 


There are certain limitations to the continuous 
or direct system of electrical transmission, and I 
long ago became convinced that the extended dis- 
tribution of electricity for industrial purposes could 
be secured only by the generation of alternating 
currents of high voltage “and their conversion by 
static transformers into currents of various volt- 


requirements for 
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ages. I therefore entered actively into the alter- 
nating system which is now almost universally 
adopted as ideal. 

In 1892 two single-phase motors of about ten 
horsepower were built by the Westinghouse com- 
pany to determine the possibilities of using alter- 
nating current for traction work. These motors 
were designed for 2,000 alternations per minute and 
about 200 volts. There was a transformer on the 
car on which there were several taps and the volt- 
age was varied by means of single-pole switches. 
It was considered at that time that the system 
would be ideal for locomotive work, but as there 
were no such projects in view no large motors of 
this type were built. 

Electrical Systems for Railways. 

As soon as these qualities of the alternating cur- 
rent had been demonstrated, active minds were di- 
rected toward the development of apparatus to 
meet conditions constantly presenting themselves, 
among the most important problems being the elec- 
trification of railways. In the twenty years that 
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it shall start its load and quickly accelerate it to 
the required speed, and that it shall operate con- 
tinuously at any desired speed, or speeds. Rail- 
way conditions make desirable speeds varying from 
the slowest to the highest schedule speeds for regu- 
lar operation, both for the movement of freight and 
passengers, and for making up time. 

The steam locomotive, which is limited in power 
by its boiler capacity, is capable of continuous op- 
eration at any speed up to the maximum, but the 
maximum speed in a case depends both upon the 
length of the train and the grade of the track. It 
automatically slows down when ascending a grade, 
so that the actual horsepower developed does not 
vary greatly at different speeds. The limitation of 
the capacity of the electric locomotive is not the 
power available, as is the case with the steam 
locomotive, but in the capacity of the motors, and 
is usually fixed by the heating of their coils. An 
electric locomotive may safely develop for a short 
time an output which far exceeds its normal con- 
tinuous capacity. The power and speed character- 
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have elapsed, three important electrical systems 
for the operation of railways have been put into 
practical operation, all using alternating current in 
whole, or in part. These systems are: 

a. The continuous or direct-current system, 
usually spoken of as the “‘third-rail” system, which 
employs alternating current for transmitting power 
when the distance is considerable. 

b. The three-phase alternating-current system 
with two overhead trolley wires. 

c. The single-phase, alternating-current high- 
tension system with a single overhead trolley wire. 

A good example of the use of the third system is 
the installation of the N. Y.. N. H. & H. Ry., where 
the motors have controlling apparatus which is 
arranged so as to utilize single-phase current from 
an overhead trolley wire at 11,000 volts, and also 
to be operated by the current from the 650-volt, 
third-rail system. 

Railway Motors. 
Essential requisites in a railway motor are that 
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istics of electric locomotives therefore differ from 
those of steam locomotives. 

Each of the three types of motors has its advan- 
tages and drawbacks. The direct current series 
motor adjusts its speed with the load. With a 
given load the speed is definite and is dependent 
upon the voltage supplied by the motor, which can- 
not readily be varied. As the system of current 
supplied involves a fixed voltage the result is that 
in emergencies no speeds much above the maximum 
determined in the construction of the motor can be 
obtained. 

The three-phase motor runs at approximately the 
same speed for all loads. Therefore, it can run no 
faster on the level that it can climb a grade. These 
motors may be arranged for two or more speeds, 
but this involves some complications in windings 
and connections. In this motor, as in the direct 
current motors, lower speed can be obtained by 
the introduction of resistances, which greatly in- 
crease the losses and lower the efficiency. 
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The speed of the single-phase motor varies with 
the load, and also with the pressure applied to the 
motor. Its advantage over the direct current motor 
is that its pressure can be varied to any desired 
degree of refinement by means of auxiliary con- 
nection with the transformer. On account of this 
fact a wide range of speed adjustments can be se- 
cured which is impossible in other systems. 

Locomotives equipped with each of the three 
types of motors have been in successful operation 
and have demonstrated their usefulness and re- 
liability in railway service. A controlling appara- 
tus has been developed on locomotives which in- 
sures reliable operation. 

Transmission of Power to Locomotive. 

The controlling factor in the cost of electrifica- 
tion in nearly all cases is the system for transmit- 
ting power from the power house to the locomotive, 
and not the locomotive itself. The choice between 
the several systems must, therefore, be based-on a 
comparison of the complete systems. ‘The differ- 
ences between the methods of transmitting power 
are of far greater importance than the differences 
between power houses or between locomotives. The 
current for all systems is generated in usual prac- 
tice as high-tension alternating current, for the rea- 
son that electric energy can be most economically 
transmitted by high-tension alternating current 
even though it is in some cases converted into di- 
rectecureent: 

The Direct-Current System. 

For the direct-current locomotive the apparatus 
which intervenes between the alternating-current 
generator and the locomotive consists of a number 
of links or elements through which the electric 
energy must pass, one after the other. These con- 
sist of: 

a. Raising transformers in groups of three. 

‘b. A transmission line of three wires, sub-sta- 
tions, which require attendance, containing 

c. Transformers in groups of three, and 

d. Rotary converters for receiving the alternat- 
ing current and delivering direct current. 

e. A third-rail contact .conductor, which for 
heavy work must often be supplemented by cop- 
per feeders. 

f. The track return circuit, which must be pro- 
vided with heavy bonds, and in certain cases sup- 
plemented by feeders and so-called negative boost- 
ere) 

The Three-Phase-System. 

For the three-phase locomotive the respective 
links between the generator and the locomotives 
are: 

a. Raising transformers in groups of three. 

b. Transmission line of three wires. 

c. Substation transformers in groups of three. 

d. ‘T’wo overhead wires as the contact system. 

e. A track return which usually requires noth- 
ing but inexpensive bonding. 

The two overhead trolley wires require a double 
system of overhead construction, as the wires must 
be kept separate and well insulated from one an- 
other; the two must be maintained at equal height 
above the track and at switches and cross-overs the 
construction is complicated. 

The Single-Phase System. 

For single-phase locomotives there is: 

a. A raising transformer. 
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b. A transmission line of two wires and sub- 
stations widely spaced, each containing 

c. A lowering transformer, which supplies 

d. A single trolley wire. 

e. A track return, usually requiring nothing but 
inexpensive bonding. 

In certain cases where the distance from the 
power station is not more than fifteen or twenty 
miles, the single-phase trolley can be supplied di- 
rectly from the power house, so that only one single 
element, i. the trolley wire, intervenes between 
the generators and the locomotives. 

The three types of railway motors, and the three 
respective systems for conveying power from the 
generating station to the locomotives, have all suc- 
cessfully demonstrated their ability to operate rail- 
way trains. It is not my purpose to urge the adop- 
tion of a particular system, but rather to point out 
some of the well-known characteristics of these sys- 
tems which have a bearing upon their limitations 
and. their general adaptability to railway condi- 
tions, and to urge the great gain which will result 
from a single and universal system. 

Requisites for a Universal Electric System. 

In selecting a proper electrical system for rail- 
way operation, it will probably be generally con- 
ceded that the following elements are of prime 
importance: 

a. The electric locomotives should be capable 
of performing the same kinds of service which 
the steam locomotives now perform. ‘This will be 
most readily secured by electric locomotives which 
can practically duplicate the steam, locomotives in 
speed and power characteristics. 

b. The electric locomotive should be capable 
of exceeding the steam locomotive in its power ca- 
pacity. It should be able to handle heavier trains 
and loads, to operate at higher speeds, and in gen- 
eral to exceed the ordinary limits of the steam loco- 
motive in these regards. The readiness with which 
several electric locomotives can be operated as a 
single unit enables any amount of power to be ap- 
pled to a train. 

c. The electric system should adapt itself to re- 
quirements beyond the ordinary limitations of the 
steam locomotive in small as well as large things. 
It should be adapted for use on branch lines, and 
for light passenger and freight service similar to 
that so profitably conducted by interurban elec- 
tric roads, which in many cases run parallel to 
steam roads, not only taking away the traffic of 
the steam roads, but building up a new and highly 
profitable traffic, both in passenger and express 
service. 

d. A universal electrical system requires that 
power should be transmitted economically over 
long distances and supplied to the contact con- 
ductor. The system should utilize the most highly 
perfected apparatus for the electric transmission 
of energy and its transformation into suitable pres- 
sures for use. 

e. The contact conductor in an ideal system 
should be economical to construct, both for the 
heaviest locomotives where the traffic is dense, and 
for light service on branch lines. It should im- 
pose minimum inconvenience to track maintenance; 
should give minimum probability of disarranging 
in case of disrailment, or in case of snow and sleet, 
and should in general be so placed and constructed 
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as to give a maximum assurance of continuity of 
service. 
The Future of Electrification of Railways. 

The complete electrification of a railway will 
necessitate a re-arrangement of ideas and practices 
in regard to operation. Coaling and watering 
places will not be needed; passenger trains will be 
differently composed, some classes being of less 
weight; and they will operate more frequently, 
thus promoting travel; other trains will be heavier 
than at present, or will operate at high speed; and 
branch lines, by the use of electrically fitted cars, 
can be given a through service not now enjoyed. 

The movement of freight will undergo great 
changes, due to the fact that electric locomotives 
can be constructed with great excess capacity, en- 
abling them to move longer trains at scheduled 
speed on rising gradients. 

The railway companies can combine upon some 
co-operative plan for generating electricity, thereby 
effecting large savings in capital expenditures; and 
can utilize their own rights of way for the trans- 
mission of the current, not only for the operation 
of trains but for many other useful purposes. 

Notwithstanding the fact that great strides have 
already been made in cheapening the cost of gen- 
erating electricity by steam engines, | foresee, from 
the progress made in the development of gas and 
of engine power, a still further reduction in cost 
which will accelerate the work of electrifying ex- 
isting railways. 

One important aspect of this great question will 
engage the thoughtful consideration of every gov- 
ernment, namely, the military necessity for uniform 
railway equipment in time of war. 

There will be serious difficulties to surmount in 
the selection of a general system. There naturally 
will be arguments in favor of one or another of the 
systems now in use and the inclination of those 
who have adopted a particular system to advocate 
its general use. There will be enthusiastic inven- 
tors, and there will be many advocates of the com- 
mon view, namely, that there is room for several 
systems and that each system will best meet the 
requirements of a particular case. here will be 
those who give undue weight to some feature of 
motor or of locomotive, instead of giving a broad 
motor or of locomotive, instead of giving a road 
consideration to the whole system, and recognizing 
that, in the general problem of railways electrifica- 
tion, facility and economy in transmitting power, 
from the power house to the locomotive, are of con- 
trolling importance. 

Were now there only one system to be consid- 
ered, there would be a concentration of the energy 
of thousands on the perfecting and simplifying of 
the apparatus for that system, to the advantage 
of railway companies and of manufacturers. In 
conclusion, I can only repeat, and earnestly recom- 
mend to the serious consideration of railway engi- 
neers and those in authority, the pressing need of 
determining the system which admits of the largest 
extension of railway electrification and of a prompt 
selection of those standards of electrification which 
will render possible a complete interchange of 
traffic in order to save expense in the future and 
to avoid difficulties. and delays certain to arise un- 
less some common understanding is arrived at very 
shortly. 
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ELECTRIFICATION OF CINCINNATI TER- 
MINALS. 


The Pennsylvania Railroad Company have made 
plans to spend in the neighborhood of a million 
dollars in the electrification of its Cincinnati ter- 
minals and when this is complete in establishing 
a through service of suburban train between Cin- 
cinnati and Lebanon and way points. They will 
also build a connecting link with the Chicago divi- 
sion at Kennedy and a line will be built from Clare 
by which means all trains will be diverted to the 
electric route and brought into Cincinnati at the 
Court Street terminals. In order to do away with 
the smoke nuisance the company will enlarge its yards 
and all switching will be done with electric engines. 


ELECTRIC RAILWAYS. 


In a paper read before the Central Club, at Buf- 
falo, on May 13, Mr. Frederick Darlington stated 
that estimates recently prepared for the electrification 
of about 100 miles of single-track railroad, with about 
25 miles of side tracks and with heavy grades to be 
climbed and very heavy and frequent trains to be han- 
dled, show the total cost of direct-current transmis- 
sion and distribution apparatus, including sub-stations, 
to be $2,381,000, and for single-phase alternating cur- 
rent with transformer stations $1,011,000. This was 
figured for 1,500 volts on a third rail for direct cur- 
rent and 11,000 volts on an overhead trolley for single- 
phase current. The difference in cost of the two dis- 
tribution systems is $1,370,000. However, the single- 
phase locomotives for the same railroad would be 
more costly than direct-current locomotives by about 


$374,500, but this amount is only about one-quarter 


of the difference in the cost of the transmission and 
distribution appliances. In discussing the paper, Mr. 
L. R. Pomeroy said that the advocates of electric trac- 
tion have been dwelling on only a small portion of the 
various elements involved in the cost of transporta- 
tion and that the effectiveness of engineering recom- 
mendations is somewhat diminished by the fact that 
the advice given is not always disinterested. He re- 
marked that the electrical achievements thus far made, 
while mainly confined to passenger traffic, have shed 
little light, except in special cases, on the larger prob- 
lem of freight train operation. 


MONO-RAIL ROAD FOR ALASKA. 


According to reports attributed to Mr. Louis 
Brennan, he has granted a license to Major John E. 
Bellaine, one of the original promoters of the Alaska 
Central Railroad, for the extension of that railway on 


‘the Brennan mono-rail system for a distance of about 


100 miles. The object of the extension is to connect 
the line with rich coal fields situated about 185 miles 
north of Seward, which are said to contain seams of 
bituminous and anthracite coal up to 38 ft. in thick- 
ness. It is possible that the 100 miles may be in- 
creased to 1,000 miles, but in the meantime Major Bel- 
laine has undertaken to finish the present extension by 
December, 1912. He estimates that the cost of rails 
iwll be $1,870 a mile, sleepers $280, labor, equipment 
and other expenses $2,750, or about $5,000 a mile. He 
proposes to start working with two cars, each capable 
of carrying 50 or 60 passengers, and of making two 
journeys a day at 20 miles an hour. He estimates the 
receipts will amount to a total of $200,000 a year. 


Improvement of Electric Lighting in Old Cars 
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*Interior decoration shows to the best advantage 
in a subdued light, and as most of the lamps are 
high up in the car, it requires rather an opaque re- 
flector of proper design to subdue the light on the 
ceiling and side walls, and bring the larger amount 
of it down to the reading line. Colored shades if 
just right, add very much to the appearance, but 
nothing defeats your scheme of lighting more than 
the wrong color in shades, and unless one has had 
considerable experience in color combinations, it is 
safe practice to keep away from them, 

Looking over the subject as I have outlined it, 
let us take up and examine the observation end of a 
Library Buffet car. You will note this is a floor plan 
and shows 82 16-c.p. lamps in this room. All lamps 
stand at an angle of 45 degrees and are without 
shades of any kind. The size of this room is 9 ft. 


Fig. 1. 


3 ins. by 21 ft., 193 sq. ft. Without the use of in- 
struments we can arbitrarily judge this scheme of 
lighting by saying 30 per cent can be cut out, by 
hiding the light from the eyes, while 20 per cent 
can be saved by the use of efficient reflectors. 
Therefore, reduce the current consumption 50 per 
cent and apply efficient reflectors. We must not 
be too hasty in this matter, however, as other con- 
ditions may affect the removal of half of the lamps 
and a theoretical analysis of the problem in illumi- 
nation becomes necessary. Accordingly, we will 
apply some of the rules for illumination that have 
been deduced by prominent illuminating engineers 
of the country. It has been computed that by mul- 
tiplying the area of the room by the candle feet 
required and this again by a certain constant de- 
pending upon the type of lamp and reflector used, 
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that the total current consumption required can be 
readily calculated. These rules and tables of con- 
stants most of you have, but, if not, you can pro- 
cure them for the asking from lamp and _ shade 
manufacturers. In applying these rules success- 
fully, one should take into consideration the de- 
tails that affect the result, all of which are pointed 
out in the bulletins previously referred to. Taking 
a specific example in car number 1, we find we have 
193 sq. ft. floor area. Multiply this by 2.5 candle 
feet (decided on) and again multiply by the constant, 
.v for 3-1/10 carbon lamps, opal dome reflectors, 
dark walls and light ceilings, and we have 337.7 
watts required. Contrast this with the watts used 
with the original equipment (1600) and it is hard to 
believe. Here is where a portable photometer is of 
advantage, without which results in this kind of 
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Buffet-Library Car Before Change, With Bare Lamps. 


work must largely be guessed at. 

When this car was received at the shop for re- 
pairs the number of lamps was reduced to 16 
8-c.p. 26-watt carbon lamps with Alba reflector 
shades having a total lamp consumption of 416 
watts. This is a little higher than the theoretical 
calculation above would indicate. Upon making a 
photometric test of this car after the installation 
of the new fixtures it was found that an illumina- 
tion of 2.18 candle feet was obtained instead of the 
2.5 candle feet as originally assumed. 

These observations were taken in a horizontal 
plane 30 ins. above the floor. This method of test 
was decided upon in preference to an inclined plane 
test inasmuch as the chairs are movable and pas- 
sengers set them at any position they choose. 
However, 2.18 candle feet on flat plane 30 ins. 
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cided was correct. This remarkable result, with 
above floor gives good reading light in any posi- 
tion. Contrast this again with test made before 
change 4.26 candle foot watts per sq. ft. to 8.28, and 
we see that while the candle foot illumination is 
less than calculated, it is still nearly what we de- 
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The total number of watts consumed in this car 
was 936, representing a unit consumption of 2.17 
watts per sq. ft. This was not so bad, but the 
large number of lamps and the absence of shades 
of any kind made it a most unpleasant car to sit 
and read in. Photometric test before the change 
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Fig. (2. 


half the number of fixtures, and less than one-third 
the watts previously used, shows what can be done 
by the use of efficient reflector shades. The psycho- 
logical effect of the lighting was also improved at 
least 50 per cent. Previously the glare of the bare 
lamps was very trying on the eyes, and there was 
so much light in the upper part of the car that the 


Fig. 3. 


effect of the beautiful wood work and finish was 
practically lost. 

The total cost of making ,the above change was 
$37.35. The yearly saving, I estimate as follows: 
16 lamps saved on investment equipping car.$ 3.20 
48 lamps saved during year for renewals.... 9.60 
Gurrentrauaric per 1000 watis..26.0U, 22) 237.68 
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was made gave 1.9 candle feet, 30 ins. from the 
floor on flat plane, with 2.17 watts per sq. ft. I 
first thought of removing the lamps from the lower 
deck rail, and depending on the center lamps only. 
There were some objections made to this, although 
with proper reflectors installed there would have 
been ample light left in the car. We then thought 


A ta tay 


Buffet-Library Car After Change, With Reflectors. 


of taking away the center lamps. This would have 
spoiled the appearance somewhat, so we concluded 
to reduce the number of lamps on each center fix- 
ture, apply satin etched Holophane reflector shades 
and let it go at that. This cut down the number 
of lamps to 26, and the total watts consumed to 
676, giving 1.54 watts per sq. ft. A photometric 
test of the new installation gave 2.28 average C. F. 
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The cost of making this change and furnishing 
new shades was $18.10, and the yearly operating 
saving was $60.23, not very much, but well worth 
our attention. 
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Fig. 4. Parlor Car with Bare Lamps. 

The next subject for consideration is a dining 
car. The floor plan in Fig. 5 shows the lamps and 
test station, the thin Gas indicating lamps and 
the heavy ones, test stations. There were 25 16 


Figo. 


C. P. 110 Volt, 52 Watt Carbon lamps in this dining 
room, making a total current consumption of 1300 


watts. The area of the room is 302 sq. ft., and 
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accordingly the watts per sq. ft. was 4.3, giving an 
aAvetage.,ol $2.1) toa 

The three light center fixtures were removed and 
a flat ring holding one lamp and shade was put in 
their place. This reduced the total number of 
lamps to 15, 5-10 C. P. 40 watt lamps in the center, 
and 10-8-C. P. 26 watt carbon lamps over tables, 
total watts 460. A photometer test of the remod- 
eled installation shows that we now have 2.18 C. F. 
while the watts per sq. ft. has been reduced to 1.53. 
I tried 16 C. P. lamps over the tables in place of 


the 8 C. P., but found them too strong for the cen- 
ter lamps. The long tables showed iG C. Pia 
light next the wall than on end next aisle. This is 


only what could be expected in using the higher 
power lights over the tables. The cost of this 
change as computed above in the other cars was 
$34.20 and the saving per vear found to be $176.63. 

This car is a good example where a greater sav- 
ing could have been made by scrapping old fixtures 
and applying the new box type over the tables and 
using tungsten lamps. Fig. 8 shows this arrange- 
ment. The total watts then would have been 300 and 
a total saving of over $200.00 per vear effected. 


The new fixtures, moreover, would have made 
this car up to date and put it in a higher class of 
service than it is now considered fit for. This re- 
markable saving could only be made by using tung- 
sten lamps, but of course we can not go into their 
use until a 64-volt standard is adopted for head end 
systems. 

This redesign of the lighting equipment of first 
class cars will relieve to a very large extent the 
trouble we now have with overloaded axle equip- 
ments, and straight storage cars. It will also help 
our head end systems which are now overtaxing the 
generating units. As I have said before, I hope 


Same Car Showing Improvement Made with Reflectors. 


this matter will be taken up by all of you and that 


in the near future we will hear more about it in 
these columns. 
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Fig. 6. Dining Car Before Change. 


Fig. 7. Plan of Car. Light Circles Show Position of Lamps. Heavy Circles Show Position of Test Stations. 


Fig. 8. Showing Improvement Made By Change. 


The New Edison 


Storage Battery 


A Steel-Cased Battery with Nickel and 


Iron Elements in a Caustic Electrolyte 


The Edison Storage Battery Company, of 
Orange, N. J., have now placed on the market their 
new storage battery adapted to the electric light- 
ing of passenger train cars. 

At present these cells*are made in ithreewsizes, 
A-4 having four positive and five negative plates, 
A-6 having six positive and seven negative plates, 
and A-8 having eight positive and nine negative 
plates, their rated capacity being respectively 150, 
225 and 300 ampere hours. The general construc- 
tion of the cell is clearly shown in the accompany- 
ing engravings, which, supplemented by the fol- 
lowing brief description, should suffice to give a 
clear impression of the mechanical features of the 
Edison battery. 

The active material of the positive plate consists 
of nickel-hydrate, while in the negative it is iron 
oxide. 

The electrolyte consists of potassium hydrate 
(21% solution) to which is added a small amount 
of lithium hydrate. The normal specific gravity of 
the solution is 1.210, which does not change during 
the charge or discharge, and the efficiency and 
capacity of the cell is not affected to any extent 
when the specific gravity falls as low as 1.160. 
Below this a temporary effect is noticeable in the 
output of the cell. 

The retaining cans are made of electro-plated 
steel, welded at the seams by the autogenous 
method, that is by the application of the oxy-acety- 
lene blowpipe. The walls of the can are corrugated 
so as to obtain the greatest amount of strength 
with the minimum weight. 

The positive or nickel plate, Fig. 2, is seen to 
consist of two rows of round rods, or tubes, about 
the size of an ordinary lead pencil, thirty in num- 
ber, which are held in a vertical position by a steel 
support frame. The pencils have flat flanges at 
the ends (formed by closing in the metal case) by 
which they are supported and electrical contact is 
made. The frame is slit at the inner horizontal 
edges and then folded in such a way as to make 
individual clamping jaws for each end flange. The 
clamping is done under a pressure of 50 tons and 
the resultant plate has great rigidity and strength. 
The perforated steel tubes in which the nickel ac- 
tive material is loaded, are made of nickel-plated 
steel of high quality. They are put together with 
a double-lapped spiral seam in order to give ex- 
pansion-resisting qualities and as an additional pre- 
caution small metal rings are slipped on the out- 
side. Each tube is % inch in diameter by 4% 
inches long and has eight of these re-inforcing 
rings. It will seem that the positive plate has been 
given the theoretically best design to prevent ex- 
pansion and to overcome trouble from that cause. 

Electro-chemically prepared layers of pure nickel 
are interspersed in the nickel hydrate to increase 
the conductivity of the active mass, as nickel hy- 
drate, in itself, is a poor conductor, 

The negative or iron plate, Fig. 3, contains flat 
pocket-like sections which are also brought into 
good electrical contact with a supporting frame at 
a pressure of 160 tons. 


The plates of each group are hung on a connect- 
ing rod perpendicular to, but integral with the 
pole, as shown in: Fig. 4. They are held apart by 
nickel-plated steel washers and held firmly in con- 
tact by nuts screwed on both ends. The two out- 
side plates are negative and are insulated from the 
retaining can by sheets of hard rubber (Fig. 5); 
hard rubber pieces are also set between the can 
and the side and bottom edges of the plate and 
these, together with the hard rubber rods inserted 
between the plates, maintain correct spacing and 
insure permanent insulation. 
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The Edison Storage Battery. 


The cover of the cell, which is welded in place, 
has four mountings. Two of these are for stuf- 
fing boxes through which the positive and negative 
poles extend; one is the separator, which prevents 
the loss of the electrolyte while allowing the 
gas to escape; and the other is an opening for 
water and the electrolyte. This opening is fitted 
with a water-tight cap, held in place by a catch. 
Fastened to the cap is a spring so arranged that 
the cap will fly open unless properly fastened. 

In an assembled battery each individual cell is 
held securely in place and from contact with ad- 
jacent cells, by means of insulators. 

An idea of the conditions inside a loaded tube 
can best be obtained by a microscopic examina- 
tion. Fig. 7 shows a magnified section of a regular- 
ly loaded tube which has been sawed lengthwise. 
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The vertical founding walls are edges of the per- 
forated-metal containing tube; the dark horizontal 
lines are layers of nickel flake; while the light col- 
ored thicker layers represent the nickel-hydrate. It 
should be noted that the layers of fine nickel ex- 
tend practically unbroken, lacross the tube and 


Fig. 2. The Positive Nickel Elements. 


make contact with the metal wall at both sides. 
These metal layers conduct current to or from the 
nickel hydrate in all parts of the tube very efh- 
ciently. There are about 350 layers of each kind 
of material in a 4%4 inch tube, each layer of nickel 
hydrate being .01 inch thick; so it will be seen 
that the current does not have to penetrate very 
far in the nickel hydrate, one half the layer’s thick- 
ness being the maximum distance. The perfora- 
tions of thescontaining tube, through which the 
electrolyte reaches the active material, are also 
shown in Fig. 7. 

The principle on which the action of this new 
battery is based is the oxidation and reduction of 


Fig. 3. Iron Elements. 


The Negative 


metals in an electrolyte which does not combine 
with, and will not dissolve, either the metals or 
their oxides; and an electrolyte, furthermore, which, 
although decomposed by the action of the current, 
is immediately re-formed in equal quantity and 
therefore, in effect, is a constant element, not chang- 
ing in density or conductivity. 

A battery embodying this basic principle will 
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have features of great value where lightness and 
durability are desired. For instance, the electrolyte 
being a constant factor, as explained, is not re- 
quired in any fixed and large amount as is the case 
with sulphuric acid in the lead battery; thus the 
cell may be designed with minimum distancing of 
plates and with the greatest economy of space that 
is consistent with safe insulation and good me- 
chanical design. Again, the active materials of the 
electrodes being insoluble in, and absolutely un- 
affected by the electrolyte, are not liable to any 
sort of chemical deterioration by action of the elec- 
trolyte, no matter how long continued. 

Those who have had experience with lead bat- 
teries know what care is required to prevent sul- 
phation, the “white plague” of the lead battery, 
which is caused by chemical action of the electro- 
lyte on the active materials. They wili also ap- 
preciate that such a disease-free battery as this is 
the augury of beneficent revolution in electric 
train lighting. 

It must be noted that all parts of the Edison bat- 
tery are made of nickel-plated steel, a material in 
which lightness and durability and mechanical 
strength are combined, and a material which is not 
subject to corrosion in an alkaline electrolyte. The 


Rod Plate Connector. 


Fig. 4. 


freedom from corrosive action allows the assem- 
bling of the cells in all all-steel tank or crate of 
the same outside dimensions as is now employed 
for the lead battery. In place of two cells of lead, 
whose combined weight aggregates 350 pounds, it 
is possible to place five cells of the Edison, whose 
total weight is 150 pounds. Thus it can readily be 
seen that although it is necessary to employ fifty 
cells of the Edison for the same equivalent voltage 
as thirty-two cells of lead, the total space occupied 
will be considerably less. The total weight of 
thirty-two cells of standard 300 ampere hour lead 
battery, is 5,500 pounds, whereas fifty cells of 300 
ampere hour Edison weigh only 1,500 pounds, thus 
showing a saving in weight of two tons per car 
equipment. 

If this great saving in weight is figured on the 
ton mileage basis, a method of figuring employed 
in determining the cost of hauling high class trains, 
a great saving in cost will be demonstrated. For 
instance, take a run of 500 miles at 3 mills per ton 
mile. The lead battery weighing 234 tons would 
cost to transport one mile .825 cents; to transport 
500 miles, it would cost 500 times .825 cents, or 
$4.12. The Edison battery weighing 34 of a ton 
would cost, at the same rate, per ton mile, .225 
cents per mile and for 500 miles it would cost 500 
time .225, or $1.12. This saving in cost of trans- 
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portation, spread over a period of three years, 4. The steel-and-nickel construction of the plates 
would pay for the difference in the initial cost. makes buckling impossible; even a dead short cir- 
Following are the cell dimensions in inches and cuit of the poles will not effect the condition of the 
weight in pounds: A-4 A-6 A-8 plates in the slightest degree. 
150A.H. 225A.H. 300 A.H. 5. The simplicity of the care required in looking 
ae Nees oe ai oe, ey se after a large number of batteries, due to the ab- 
Heieht tee Sa 1234" 1334" sence of regularly adjusting the electrolyte. 
Height of cell to top of 6. The materials used in the cell being exceed- 
pole (not assembled) ..13%” 13%" 134,” ingly durable by nature and the construction being 
Weight of complete cell. 13.5 Ibs. 19.2 lbs. 25.2 Ibs: 


very rugged, a cell will stand an almost unlimited 
amount of vibration and shock without injury. 

7. Freedom from “sulphation” or any kind of 
chemical corrosion eliminates a very insidious 
source of trouble and depreciation. 

8. Lack of corrosive fumes prevents the destruc- 
tion of the metal work, either of the car or the 
containing vessel, or any part of the battery equip- 
ment ; 
~9. “Fhe light weight of the battery in comparison 

with lead batteries gives it many evident advan- 
tages. 

10. Freedom from growth or injury of any kind 
if left in a discharged or charged condition for an 

indefinite length of time. 
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Fig. 5. Showing Insulation of Plates. 


In summation, then, the characteristics of the 
Edison battery which fit it so pre-eminently for 
electric train lightiny service are as follows: 

1. The perforated-container construction pre- 
vents loss of material by disintegration, doing away ; 
with sediment short-circuits and the necessity of Fig. 7. Cross Section of Nickel Element Magnified 12 Times. 
cell wash ing. Dark Bands Are Nickel. Light Bands are Nickel Hydrate. 

Dee steel containing can has very obvious me- 
chanical advantages over a hard- rubber jar or lead 


PULLMAN COMPANY TO MAINTAIN CAR 
LIGHTING. 


The Pullman Company has begun an extensive 
campaign for the work of maintaining the electric 
lighting equipments of their cars which are in ser- 
vice on the various railroads, with the result that 
they are fast relieving the railroad electrical de- 
partment of this work. A fixed compensation per 
car mile is paid by the company for the maintenance 
of these equipments. 

Pullman sleepers lighting equipments being main- 


tained under these arrangements include all those 
lining, and the expensive delays and trouble caused on the following lines :— 


Fig. 6. The Individual Elements. 


by jar breakage in lead batteries are thus elimi- Baltimore & Ohio. Norfolk & Western. ¢ 
nated. Baltimore & Ohio South-}/Seaboard Air Line. 
3. The steel-and-copper connectors used in con- ern. Atlantic Coast Line. 
necting cell posts are easily removable, and ie Delaware, Lackawanna &|New York Central & 
it possible to disconnect or replace any cell of ¢ Western. Hudson River. 
battery in a very short time without the ane Missouri, Kansas & Tex-|Chicago, Cincinnati, 
ment of a skilled laborer, such as a “leadburner.” as. Cleveland & St. Louis. 
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Lehigh Valley. |Michigan Central. 

Partial maintenance of the sleeper lighting on a 
number of other roads has also been assumed by 
the Pullman Co. Among these are:— 


Wabash. Pere Marquette, 
Boston & Maine. Frisco. 
Galveston, Houston &/El Paso & Southwestern. 


|Denver & Rio Grande. 
‘Chicago, Rock Island & 
) Pacifie: 


San Antonio. 
Chicago & Alton. 
Illinois Central. 


STORAGE BATTERIES ON ALTERNATING-CUR- 
RENT SYSTEMS. 


A note on a recent British patent of A. M. Taylor — 


(2147, 1909; April 21, 1910). Low-voltage storage- 
battery units, each of a few cells, of large rating, are 
installed in a substation on a high-tension, alternating- 
current distribution system for the purpose of relieving 
the generating station of the peak loads, and for im- 
proving the power-factor of the system.. Each set, 
comprising a battery, a synchronous motor-generator, 
and a transformer, is connected to the low-tension side 
of the main transformers. The excitation of one 
motor-generator is controlled automatically from series 
and shunt instrument transformers on the outgoing 
feeders, so that it is overexcited and (running as a 
motor) takes enough leading current to compensate 
for the lagging current of the load. Another motor- 
generator is automatically controlled so as to compen- 
sate for the lagging currents on the high-tension side. 
All the motor-generators are driven from the batteries 
to supply alternating-current energy for the peak loads. 
A method of inserting a transformer (fed from a bat- 
tery unit) into the high-tension feeders to compensate 
automatically for the reaction or capacity of the trans- 
mission line is also described.—London Electrical En- 
gineering, April 28. 


The Cutter Electrical and Manufacturing Com- 
pany, through its Chicago office, recently closed a 
contract for the circuit breakers for the Chicago & 
Northwestern Railway Company’s terminal power 
house in Chicago. The equipment, as specified by 
Pierce, Richardson & Neiler, consulting engineers, 
is composed of I-T-E motor operated remote con- 
trol circuit breakers and switches for the protection 
of the engine, turbine and motor driven generators. 
This apparatus is so constructed that whether be- 
ing operated electrically from the control board or 
manually at the breaker, it cannot be held closed 
against an overload or reversal of current, and is 
equipped with direct acting inverse time limit. 
(Dalite) devices throughout. 


LIGHT PRESSURE. 

An interesting lecture was recently delivered before 
the University of Paris by Professor Poynting of the 
University of Birmingham. Experiments were made 
showing the existence of momentum of radiation and 
methods of making quantitative measurements of the 
values explained. The experimental work and espe- 
pecially the quantitative measurements require the 
highest degree of skill, because of the very small mag- 
nitude of the forces. On the earth and in the atmos- 
phere these phenomena are too minute to be detected, 
but in the interplanetary space, where a perfect vac- 
uum exists, these forces become very large; for in- 
stance, it is calculated that the sunlight exerts a force 
of 70,000 tons upon the earth. This at first seems very 
large until it is recalled that the gravitation force be- 
tween the sun and earth is 40 million million times 
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greater. The author pointed out that the forces ex- 
erted on the planets by the pressure of impinging 
radiation must have a very considerable effect, when 
acting through ages of time. The pressure exerted 
by radiation from the sun upon a body acts against 
gravity, and as the size of the body is reduced the 
ratio of radiation pressure to gravitation increases un- 
til a point is reached where the radiation pressure ex- 
ceeds gravitation when the body is driven out of the 
solar system entirely. 


DETERIORATION OF STEEL CONDUIT IN CAR 
LIGHTING SERVICE. 

The accompanying illustration is a fair sample of 
what frequently happens when a steel conduit is 
placed upon the roof of a car. The specimen shown 
is a section of a 34-in. steel conduit, which carried 
a lateral circuit coming’ from one of the junction 
boxes on the car and, being placed on the top of the 
car roof, was exposed to the action of wind and 
cinders. 

The deterioration of this conduit, as illustrated, 
is not any ordinary rusting of the steel, but is due 
more largely to a mechanical cutting effect of the 
cinders from the engine striking the exposed con- 
duit while the train is traveling at a high speed. It 
should be noted that practically all of the wear takes 
place on the sides of the conduit rather than on the 


top, while the bottom surface of the conduit is prac- 
tically intact. 

This particular piece of conduit had seen only 
about three years’ service on one of the prominent 
railroads of the country, but it may be taken as a 
typical case of wear where this type of construction 
is employed. 


NORTHWESTERN ELECTRIC STUNTS. 


Since June 24th electric lighting service has been in use on 
trains No. 101 and 102 on the Chicago, Northwestern Rail- 
road between Chicago and Calumet, Mich. This train con- 
sists of a mail car, express car, dynamo car, coach and three 
sleepers, with a parlor car and diner leaving Chicago. A 
Curtis turbo generator is installed in the dynamo car which 
also carries a Willard 300-ampere 64-cell battery. The lights 
are on a 110-volt system. 

When the battery is being charged the current flows through 
a lamp regulation resistance in the baggage car and serves to 
maintain a constant lamp voltage during the night. No aux- 
iliary batteries are carried, the one in the baggage car being 
large enough to take care of the whole train. With the excep- 
tion of the “Soo” and Menominee sleepers, which are 
switched off before the train reaches Calumet, no provision is 
made for auxiliary gas lighting. The diner is provided with 


‘axle equipment on the Gould 64-volt system. 


A new alternating current generating plant is being installed 
at the Northwestern’s Fulton Terminal. This plant consists 
of 250 k. w. unit, 440-volt, three-phase, 60-cycle, which will 
furnish current for motors aggregating about 325 h. p. Among 
these are two 75 h. p. slip-ring type motors operating Sturte- 
vant blower fans for a heating system in which the fresh air 
is blown over steam coils. Current is also furnished to operate 
two 20 h. p. induction motors in the pumping plant; a 15 h. p. 
slip-ring type on the turn table; and 40 h. p. induction motor 
for turning a shaft drive. The alternators are equipped with 
direct-connected exciters and driven directly by horizontal 
valve automatic engines. 

At Boone, Iowa, a small electrical installation is being made 
by the.same road to furnish power and light for the round 
house. Alternating current is also to be used there. Sixty 
k. w., 480-volt, 60-cycle, three-phase generator direct con- 
nected to an, 80 h. p. single-valve automatic engine is now |. 
being installed. 


Practical Stunts 


CHARGING STORAGE BATTERIES. 

A safe rule in operating storage batteries on 
trains is to put an overcharge of 25 per cent into 
the battery on each trip. That is, for every 100 
hours of discharge shown on the ampere hour 
meter 125 hours should show on the charge dial. 
This means that the battery is working at an effi- 
ciency of 80 per cent which is the correct figure. 
As it is customary to charge the batteries during 
the middle of the night and let them carry the load 
during the early morning hours it is necessary for 
the train operator to know about what discharge 
will take place after the charging is finished. 

A daily record of the charge and discharge of the 
batteries it will soon show about what amount of 
charging is required. This will, of course, vary 
with the season, but, in general there is no reason 
why, with amper-hour meters, train batteries should 
not be operated at very nearly their highest effi- 
ciency at all times. 


LAMP WALL PLATE. 


The accompanying photograph shows the details 
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of a new lamp wall plate now being used on the 
dining and parlor cars of the C. M. St. P. Ry. 


REPAIRING STORAGE BATTERIES. 

The accompanying illustration shows a _ neat 
method of sealing lead plates in storage batteries 
to the connector bar. The jar on trains often 
causes these plates to become detached and to re- 


seal them to the bar is a delicate piece of work 
because of the danger of melting the lead. The 
scheme here illustrated is to tip the bar sideways 
and melt the stick of lead with an oxy-hydrogen 
flame so that it runs into the angle between the 
plate and the bar and seals them together. The 
bar is then turned up the other way and sealed in 
the same manner. : 


by . Practical 


Men 


HANDLING STORAGE BATTERIES. 

The accompanying illustrations show two useful 
schemes devised by Mr. Eisanman, of the Chicago 
& Alton Railway, for handling storage batteries in 
the passenger yards. 

The first cut shows a compressed air hoist for 


nn 


Compressed Air Battery Hoist. 


lifting batteries onto a small dolly with which they 

are moved to the proper place in the repair room. 

The hoist was made out of an old brake cylinder. 
The second cut shows a derrick arrangement 


Hand Battery Hoist. 


with which one man can take out or replace bat- 
teries on a car. As these batteries weigh about 175 
pounds it is impossible for one man to handle them 
without some such arrangement as this. In the 
lower right hand corner a small wheel truck for 
handling batteries will be noticed. 


General News and Personal Mention 


Notes of Arik Ieee 
Interest Lighting 


News General 
sonal to Car 


MEN AND MANUFACTURERS 


W. M. LALOR. 

One of the most widely and favorably known 
men in the car lighting fraternity is Mr. W. M. 
Lalor, who has recently resigned his position as 
manager of the Railway Department of the United 
States Light and Heating Company to accept a 
similar position with the Gould Storage Battery 
Company in New York. 

Mr. Lalor is a New Yorker by birth, having, 
as he says, “arrived and started boarding at home 
at Utes in 1870.” Informa- 
tion as to his activities from 
then on until he entered Le- 
high University in 1898 is 
meager in the extreme. All 
he will say is that he was 
engaged in electrical con- 
struction work in the United 
States) Canada, -Central 
America, Mexico and Cuba. 
From this wide range of ter- 
ritory it is evident that Mr. 
Lalor must have been going 
some. If he had only come 
through with some details of 
his experiences during this 
time this biography might 
have read more like one of 
Richard Harding Davis’ sto- 
ries than it does. 

In June, 1902, after com- 
pleting the course in Elec- 
trical Engineering at Le- 
high, he entered the engi- 
neering department of the 
Consolidated Railway Elec- 
tric Lighting & Equipment 
Co., later holding the posi- 
tion of sales engineer with 
that company. 

Miveee ites Electric Car, 
Lighting Company secured 
his services in January, 1907, as assistant general 
sales manager. 
tional Battery Company were merged into the U. 5S. 
Light & Heating Company he accepted the position 
which he held up till last month. 

The Cubs can still make the Giants look like a 
nine from the long grass circuit, but New York put 
one over us when she lured away Billy Lalor. 


The Wagner Electric Manufacturing Company, 
St. Louis, Mo., announces the removal of its Char- 
lotte, N. C., office to the Woodward building, Bir- 
mingham, Ala., to be in charge of J. F. Jones. The 
Birmingham office will cover that part of Tennes- 
see east of the Tennessee River, and all of the states 
of Mississippi, Alabama, ,Georgia and_ Florida. 
North and South Carolina, which have heretofore 
been handled from the Charlotte office, will now be 
handled from the Philadelphia office, which is locat- 
ed in the Real Estate Trust Building, and is in 
charge of John Mustard. 


W. M. Lalor. 


When that company and the Na-. 


L. R. POMEROY. 

Mr. L. R. Pomeroy is now chief engineer of the 
Railway Industrial Division of the J. G. White 
Company, Inc., a position which long experience 
has eminently fitted him to fill. 

For the past two years Mr. Pomeroy has been 
assistant to the president of the Safety Car Heating 
& Lighting Company. During that time he devoted 
a large share of his attention to consulting work in 
the special field of railway shops in machine tool 
operation with the result 
that he is now recognized 
as one of the leading author- 
iciesiim the: country on the 
subject of the use of ma- 
chine tools to secure the 
highest efficiency. 

Since 1875 he has been 
engaged in active engineer- 
ing work. From 1880 to 
1886 he was secretary and 
treasurer of the Suburban 
Rapid Transit of New York. 
Following this he was for 
four years special represen; 
tative of the Carnegie Steel 
Company, introducing the 
use of basic boiler steel on 
railway locomotives. Later 
he was for nine years with 
s} the Cambria Steel Company 
i) and the Latobe Steel Com- 
| pany conducting experimen- 
#| tal research work with the 
view to developing special 
Bm} steel for railway axles. 
Prom, 1899*to 1902 he was 
assistant general manager 
of the Schenectady Loco- 
motive Works and from 
then until taking up the 
work of the Safety Com- 
pany he acted as special representative for the Gen- 
eral Electric Company in the work of electrification 
of railway motive power and shop equipment. 


NO INFRINGEMENT. 

The United States Court of Appeals has decided 
that Yost sockets, manufactured by the Yost Elec- 
tric Co., of Toledo, O., do not infringe on the pat- 
ents of the Perkins Electric Switch Company, as 
was alleged in a suit brought by the latter com- 
pany. 

The United States Light & Heating Company 
announces the appointment of Mr. W. F. Bauer as 
manager of railway sales in their Chicago office. 


The Edison Storage Battery Company is pleased 
to. announce the appointment of Mr. Harrison G. 
Thompson as manager of the railroad department, 
with offices at Lakeside avenue, West Orange, N. J. 
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A STEADY CONTACT SOCKET. 

In a certain coach on a certain railway an elec- 
tric lamp fell on the head of a child playing in the 
aisle. The child’s head was badly cut. The child’s 
parents sued for damages—and got them. 

As the indirect result of this accident a distinct 
improvement has been made by the General Elec- 
tric Co. ‘in the design of their electrolier sockets 
for car-lighting. The improvement consists of a 
phosphor bronze spring center contact which per- 
mits the lamp to be screwed in tightly and insures 
a good contact no matter how great the vibration. 
The lamp can even be turned through a complete 


Steady Contact Socket Showing Spring Contact. 


revolution and still maintain a steady, unbroken 
contact. 

The advantages. of this new socket for use in 
railway car lighting are at once apparent to any one 
who has had ‘to deal with \that problem. In no 
place is electric lighting equipment subject to such 
severe vibration as on railway trains. Lamps with- 
out this flexible contact are often shaken out of 
position. Negro porters seeing them dark are very 
apt to take them out and put in new ones. Many 
a good lamp has gone into the scrap heap through 
this sort of carelessness. 

To guard against just such carelessness and 
against the danger of accident, the new socket has 
been designed. Like the old style socket it is made 
with the screw top, single catch, and multi-catch 
top. styles. 


BALATA BELTING. 

With the building of a new plant of the New 
York Leather Belting Company at Easton, Pa., Bal- 
ata Belting will be manufactured for the first time 
in this country. This belting is composed of cotton 
duck and a substance known as Balata gum, a South 
American product. Specially woven cotton duck 1s 
made in the factory itself. The process of weaving 
is regarded as secret. 

The new plant expects to begin installing its ma- 
chinery early in September and will be in full op- 
eration late in October. When completed it will 
be the largest belting factory in the world. 


SWITCHBOARD FOR ELECTRIC LIGHTED 
CARS. 

In selecting a type of switchboard to be used in 
controlling car lighting circuits the choice is largely 
governed by the available space which is invariably 
limited. Other considerations are flexibility of con- 
trol, first cost and maximum safety. 

With a full appreciation of the conditions to be 
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met the Delta-Star Electric Co:, Chicago, Ill, have 
designed and developed a type of board which meets 
all the requirements. The accompanying illustra- 
tion shows a distributing board which was recently 
built by them for use on private cars. 

The panel, which is of polished white marble 21 
x 35 ins., carries equipment for eight branches, one 
main circuit and one auxiliary circuit. The various 
circuits are properly protected by fuses of the en- 


Delta-Star Train Lighting Switchboard. 


closed type, which can easily be replaced. The main 
switches are specially constructed, being built to 
carry enclosed fuses in the space ordinarily occupied 
by the blades, thus effecting a material saving in 
space. 

The instruments are of the permanent magnet, 
open dial type, compact in construction, and having 
long open scales. The voltmeter is provided with 
two scales, the lower 5 volts, and the upper 75 volts 
in value. The ammeter, which is of the divided 
scale type, shows charge and discharge, and is oper- 
ated from a shunt connected to the main switch ter- 
minal. 

By means of a special contact switch either the 
5 volt or 75 volt coils of the voltmeter can be con- 
nected in circuit, permitting the full voltage, or the 
voltage of any individual cell to be measured. The 
control relay is conveniently located between the in- 
struments and can easily be detached from the 
board. The entire design and construction is stich 
that it conforms with the other car fittings and 
offers a practical solution of what has frequently 
been a more or less troublesome feature of car light- 
ing. SS eee 

“DICKBELT.” 

Some interesting information as to the manutfac- 
ture of Balata belting has been furnished by R. & J. 
Dick, Limited, of Passaic, N. J. 

About forty-five years ago the late Mr. Robert 
Dick began a series of experiments in the manu- 
facture of balata belting. In twenty years of ex- 
perimenting Mr. Dick made many kinds of belting, 
using balata gum as one of the materials. Eventu- 
ally he evolved what he considered to be the best 
form of belting, and patented it under the name of 
* Dickbelt,” 

Since that time a large factory in Glasgow has 
been continually in service manufacturing this belt- 
ing. It was found, however, that even with exten- 
sions, not enough belting could be manufactured 
to supply the American demand. About eighteen 
months ago it was decided to erect a factory in 
America similar in size to the main works on Scot- 
land. This factory is now nearly completed and is 
expected to be in operation before the end of the 
year. 

The belting manufactured by this new factory 
will be exactly the same as that made in Glasgow. 
It is stated that the process of manufacture is a 
secret known only to this company. 
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NATIONAL” BATTERIES 


THE STANDARD 
BATTERY FOR 
GAR LIGHTING 
SERVIGE 


ANY GAPAGITY 
ANY TYPE 
ANY METHOD 
OF ASSEMBLY 


Cc. L. A.—15 ASSEMBLED IN re eee eg 
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BLISS-SYSTEM-MOSKOWITZ 
ELECTRIC TRAIN LIGHTING 


ECONOMY RELIABILITY EFFICIENCY 


These three all-important considerations are thoroughly 
demonstrated in the “Bliss” and “ Moskowitz ” 
Systems of Electric Car Lighting. Actual figures 
obtained from operating conditions on a large number 
of railroads indicate conclusively the superior advan- 
tages of these two Systems over all others. 

PERFECT REGULATION with LOWEST 
OPERATING COSTS are assured to the purchaser. 


Communicate with nearest office for complete information. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


“Bliss System of Electric Car Lighting.” “National” Batteries. ‘Moskowitz System of Electric Gar Lighting.” 
NEW YORK ‘CHICAGO CLEVELAND MILWAUKEE BOSTON SAN FRANCISCO 


Recent Patents Relating to Car Lighting 


A Review of the Patents Relating to Car 


Lighting 


and Allied Subjects Granted 


3 LEN (CIR Ost Ramee: Ava 


659,818. LOCKING DEVICE FOR INCANDESCENT LAMPS. 

Cc. J. Timm and J. A. Barnhardt,. Duluth, Minn. Application 
Filed April 27, 1909. For preventing the stealing of lamp 
bulbs, the inner wall of the socket having a keeper and a spring 
eatch encircling the base of the lamp with a hook to engage 
the keeper. 

959,303. INSULATOR FOR BATTERY PLATES. 

C. J. Bristol, Des Moines, Ia. Filed Sept. 27, 1909. A notched 
bar with locking strip for separating storage battery plates. 
959,005. REGULATING RHEOSTAT FOR ELECTRIC MOTORS. 

F. D. Hallock, Pittsburg, Pa. Filed Jan. 3, 1910. Face plate 
rheostat having field and armature contacts, pair of contact 
arms and adjustable means for restricting the independent ad- 
justment of one of the arms relative to the other, 

961,145. THERMO-ELECTRIC REGULATOR. 


W. E. Mack, Fort Plain, N. Y. Filed Feb. 12, 1908. For set- 
ting the terminals to control the action of the damper-operating 
mechanism, which operates electrically. 

963,476. CIRCUIT-BREAKING MECHANISM. 

William M. Scott, Philadelphia, Pa., assignor to The Cutter 
Electrical and Manufacturing Company. Filed Mar. 1, 1905. 
There are a plurality of electric switches each comprising main 
and shunt contacts arranged in substantial vertical alignment 
and the main and shunt contacts of all switches arranged in 
substantial vertical alinement, the shunt contacts of an upper 
switch adapted to open before the shunt contacts of a lower 


switch. 
963,471. CONDUIT. 


Edia R. Ramsey, Penn Yan, N. Y. Filed Oct. 29, 1908. A con- 
duit comprises two strips of material wound one upon the other 
and a thread passed twice through one of the strips and par- 
tially through the other thereof and locking them together. 
963,216. WOOD SEPARATOR FOR SECONDARY BATTERIES. 

Louis H. Flanders, Edgewood Park, Pa., assignor to The 
Electrical Storage Battery Company, Philadelphia, Pa. Filed 
Oct. 21, 1908. A separator for storage-battery plates comprises 
a sheet of wood veneer, wood stiffening ribs, the grain of which 
extends across the grain of the sheet, and lead tacks for se- 
curing the stiffening ribs to the sheet, 


ALL SYSTEMS 
OF 
AXLE ELECTRIC LIGHTING 


REQUIRE REPAIR PARTS OCCASIONALLY. 
PARTS MANUFACTURED BY US 
ARE OF HIGHEST GRADE IN ALL RESPECTS. 


WE WILL BE GLAD TO BID 
ON YOUR REQUIREMENTS. 


OLIVER ELECTRIC & MFG. CO. 
ST. LOUIS, MO. 
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963,284. STORAGE-BATTERY SEPARATOR. 

Ervin M. Fitz, Columbus, O. Filed Feb. 2, 1910. A storage 
battery separator comprises a perforated plate of insulating ma- 
terial, with oppositely tapered ribs applied to each of the vertical 
edges thereof, and diagonal ribs extending transversely to the 
edges across each face of the plate, the diagonal ribs on the 
opposite sides of said plate extending transversely to each 
other so as to fully brace the plate. 


963,072. LUXIMETER. 


Walter D’A. Ryan, Watertown, S. D., assignor to General 
Electric Company. Filed Oct. 15, 1909. A light-transmitting de- 
vice for photometers comprises a translucent block proportioned 
to render the light transmitted through the block proportional to 
the intensity of the light received by a plane surface in the 
position of the block. 

963,036. HEADLIGHT OR ILLUMINATOR. 


Henry L. De Zeng, Philadelphia, Pa. Filed Oct. 18, 1909. 
The device comprises a body portion, an electric lamp carried 
thereby, a concentrator lens carried by the body portion, a re- 
flecting device carried by the body portion and means carried 
by the body portion for universally mounting the body upon 
a suitable support. 

964,962. INCANDESCENT ELECTRIC LAMP. 


Edwin W. Rice, Jr., Schenectady, N. Y., assignor to General 
Electric Company. Filed Sept. 13, 1907. In combination with a 
metal filament held under tension between supports are means 
for preventing free vibration of the filament. 


964,994. STORAGE BATTERY INDICATOR. 

Paul Max Marko, New York, N. Y. Filed December 14, 1909. 
In combination with a storage-battery cell having positive and 
negative terminals, are a casing inclosing the same, a _ volt- 
meter carried by one wall of the casing, a constant resistance 
(equaling the normal load on the battery and disposed within the 
casing) comprising an incandescent lamp and an asbestos sleeve 
inclosing the lamp, the resistance and the voltmeter being ar- 
ranged in parallel between the terminals of the cell, and the 
circuit through each being normally broken, the _ resistance 
and the connections thereto being supported and concealed 
by a filling of insulated material between the cell and the wall 
of the casing. 


August, 1910 RAILWAY ELECTRICAL ENGINEER 1 


Ye By 


‘, 
<2 CY 
NUON PROGRES? 


In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories. 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


National Eleriric 4) Damp Assnriation, 


VON PROGR 
CLEVELAND 
The Banner Electric Company, The Brilliant Electric Company, Bryan- Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 
The BEeEcye Electric Company, The Buckeye Elec. Lamp Co., S., A. The Cleveland Minia Lp. Co., 
veland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Inc. Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General Inc. Lamp Co., Jaeger Elec’! Mfg. Co., 
Fostoria, Ohio 4 Cleveland, Ohio N. Y. City 
Monarch Inc. Lamp Co., Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
Shelby Electric Co., Standard ples | Mfg. Co., Sterling Elec’! Mfg. Co., 
Sh 100m Warren, Ohio Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam aS Lamp Co. Warren Elect. & Specialty Co. 
N.Y. City Chicago, Ill. Toronto, Ont. Canada Warren, Ohio 
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Storage Battery 


For Railway Train Lighting 


: 


A radical departure from 
all other storage batteries. 
No lead or acid in its con- 
struction. The Edison is 
nickeland zron in caustic 
potash. 

Great redirctionmrn 
weight (60 volt equipment 
—2 tons lighter). 

Less space under car 
body. 


Low cost of maintenance. 


| 
| 


Long life. 


No expensive annual 
cleaning. 


Freedom from buckling, 
growth, sulphation or in- 
ternal discharge. 


Not injured by standing, 
either discharged or 
charged. 


Is not injured by over- 
charging. 


Write for Complete Information to 


Edison Storage Battery Company, 120 Lakeside Ave., Orange, N. J. 
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This illustration shows the beautiful results obtained by ““Eye Comfort’’ system of Indirect Lighting in 
the Office of the General Western Freight Agent of the Pennsylvania Railroad Co. at Chicago. We 


can do just as much for your office. 


RAILWAY ELECTRICAL ENGINEER 


INDIRECT 
ILLUMINATION 


PL eave aComiort.: 
system of indirect 
illumination increases the 
working power of your 
whole force. It provides 
for clear seeing and clear 
thinking—prevents mis- 
takes and accidents. The 
Ate lec be Pennsy!= 
Viadide nn be. sand 
Cw Makeot, PP. Cors 
Trans-Atlantic Passenger 
Assn. and American Lo- 


comotive Equipment Co. have installed this system in their Chicago offices. 


Get in touch with our engineering department where data and recommendations will be 


submitted without cost to you. 


NATIONAL X-RAY REFLECTOR CO., 247 Jackson Boul., CHICAGO 
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Steel Flange Pulleys 
For Axle Dynamos 


Efficiency 


is the great criterion by which we judge all things 
that work, whether it be a steam engine, a gen- 
erator, a motor or a storage battery, or even 
among the workers of higher order, the personnel 
of the manufacturing and selling forces of our 
great industries. 


The Railway Electrical Engineer is a most 
efficient worker of the latter class. It goes direct to 
over Ninety Per Cent of the real buyers of elec- 


trical equipment on all the railroads of the country. 


It is now serving a large number of electrical 
manufacturers as a most efficient auxiliary to their 
selling force in their particular field. Why cannot 


LIGHT - STRONG 


Unaffected by sand, water, snow or vibration. There 
is no cast iron whatever used in its construction. It 
never breaks. Theideal pulley for car lighting service. 


it serve you with equal efficiency? 


RAMWAY 
ELECTRIGAR ENGINEER 


92 La Salle Street CHICAGO 


Oneida Steel Pulley Co. 


ONEIDA, N. Y. 


COMMERCHT. 
ACETVEEN E: 


IS THE BEST AUXILIARY 


HE popularity of electric car lighting depends to a certain extent 
upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 

the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 

COMMERCIAL ACETYLENE furnishes such a _ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 

Booklet “C” on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 


BRANCHES: ———————————————— 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONTO 
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The “American” Special Pulley 


FOR 


Railway Car Electric Lighting 


In point of mechanical and other essential features, 
this special Axle Pulley is unexcelled for its purpose: 
1—Being built throughout of all wrought steel, 
it is strong, accident proof, and practically 
indestructible. 
2—The only Axle Pulley with groove in face, 
a ) this important patented feature allowing 
(Patented) for escape of air from under belt, thus im- 
proving contact of latter, and increasing by 
at least 33% horse power transmitted as 
compared to plain face metal pulley. 


3—It is a parting pulley, and can be readily 
applied to axle—gripping the latter by 
clamping bolts. 


We also make 6" to 60" diameters, 2" to 36" widths, and diameters intermediate to 
those listed the famous “AMERICAN” Steel Split Belt Pulleys. 


Fall details and new catalog yours for the asking. 


The American Pulley Company 


Chicago Branch, 124 S. Clinton Street Main Office and Works, PHILADELPHIA, PA. 


In order to place this book in 


the hands of every engineer and 


man responsible for the eco- 


nomical operation of motors and 


motor-driven tools, we will waive 


the charge of fifty cents, the 


published price, and put it on 


your desk all charges paid on 


receipt of request on letterhead of 


responsible concern. No atten- 


tion to postals. 


128 pages, 5"x7", illustrated, 


bound in cloth. 


Address 
ee THE CUTTER COMPANY 
19th & Hamilton Streets 
Philadelphia 


18 RAILWAY ELECTRICAL ENGINEER Vol. 2, No.3 


“AXLE LIGHT” 


TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment Co, 


General Offices 
HANOVER BANK BUILDING, NEW YORK CITY 


a 


Western Offices 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 


RAINY 
ELECTRICAL ENGINEER 


The Official Journal of the Association of Railway Electrical Engineers 


Vter ee 
enpy tt 


10 Cents per Single Copy 


Vol. 2 3 ee al SEPTEM BER, 1 9 10 $1.00 per year Domestic—$1.50 per year Foreign No. 4 


- Kerite Insulated Wires and Cables 
; AERIAL WIRES AND CABLES 
That endure the action of all weathers in all climates. 


UNDERGROUND WIRES AND CABLES 


Unaffected by water and corrosive constituants found in the soil. That will not dry out 
in ducts with steam pipes or installation where high temperatures prevail. 


INTERIOR WIRES AND CABLES 


That increase the factor of safety in wiring buildings, factories, round houses, and boiler 
rooms. Years of service finds them as efficient and durable as when installed. 


SUBMARINE CABLES 


That may be depended upon—that have given and are giving unsurpassed service from 
the Arctics to the Tropics and from Egypt to the Philippines. 


KERITE INSULATED WIRE AND CABLE COMPANY 


incorporated by W. R. Brixey 


Hudson Terminal, 30 Church St., New York 


Western Representative, WATSON INSULATED WIRE CO., Railway Exchange, Chicago, Ill. 


fy 
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TRAIN LIGHTING 


BATTERY 


The Heavy Core Plate which prevents Buckling. 
Absolute Uniformity in the Active Portion of Plate. 
The Only Factory that Specializes in Train Lighting. 
Moderate First Cost. :: Lowest Maintenance. 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY COMPANY 


WESTERN BRANCH | EASTERN BRANCH 
320 DEARBORN ST. 1876 BROADWAY 
CHICAGO, ILL. NEW YORK 
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“AXLE LIGHT” 


TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment Co. 


General Offices 
HANOVER BANK BUILDING, NEW YORK CITY 


Western Offices 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 
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TRAIN LIGHTING 
LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 


designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. 


equipment will increase the life of the 
battery and provides an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute, check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- ~ 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged, 


Do You Know How And Where To Use Them? 


SANGAMO ELECTRIC COMPANY 
Springfield, lliinois 
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{Electric Car Lighting 


Safety Axle Driven Dynamo Equipment. 

Type “D” regulator ensures constancy of voltage 
heretofore unknown. 

Generator of large capacity built for every con- 
dition of service—simple, rugged and durable. 


Electric Lighting Fixtures 


Extensive Selection of designs manufactured to 
usual high standard of workmanship. 

New Catalogue illustrates improved _ berth- 
lights, concealed-lighting lamps and _per- 
fected ‘Safety Shade-Holder.”’ 


THE 


Salely Car Heating & Lighting Company 


2 RECTOR STREET, NEW YORK CITY 


CHICAGO” MONTREAL PHILADELPHIA ST.LOUIS BOSTON BERKLEY, CAL. WASHINGTON 


A DLAKE- 
NEWBOLD 
AXLE TRAIN 
LIGHTING 
SYSTEM 


Complete Descriptive 
Matter Cheerfully 
Furnished 


The 
Adams & Westlake 
Co. 


NEW YORK CHICAGO 
PHILADELPHIA 


e - 
Start Right! 
Get at the bottom 
of the Tiering Ma- 
chine Question. 
We can show you 
some remarkable 
factsregardingthe 
handling of Stor- 
age Batteries. 


Economy Engineering Co. 


415 S. Washtenaw Av. 
Chicago, Ill. 
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Westinghouse 
Tungsten 
Train-Lighting 
Lamps 
“Wire Type” 


A Lamp Without a Rigid 
Joint! 


Have you investigated this new de- 
velopment in Tungsten Filament? 


For full information address 


Westinghouse Electric 
& Manufacturing ‘Co. 


Sales Offices in all principal cities 
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The Element 
of Dependability 


which is of such great importance in the operation of car lighting 
batteries, can be traced from such factors as manufacturing ex- 
perience, engineering ability, quality ot material and results 
accomplished. 


These are the factors that have made 


The “Chloride Accumulator’ 


and 


The “Tudor Hccumulator” 


the standard on so manyrailroads and that have led to their 
being adopted by a majority of battery users for nearly all 
battery purposes. 

This company has devoted 22 years to the manufacture of storage batteries alone. Its present products are 
a combination of the best battery engineering ability in both America and Europe. 

The constant maintenance of the highest quality in material is accomplished by daily laboratory tests of both 
raw material and finished product. 

Sustained performance is the real criterion of superiority in storage batteries and repeat orders are the best 
evidence of sustained performance. 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1910 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SAN FRANCISCO TORONTO 


If you are interested in purchasing or specifying 


ELECTRICAL MACHINERY 


‘THINK OF 


ROTH BROS. & CO. 


WE MANUFACTURE 


Constant Speed Motors 
Adjustable “ “ 
Polishing Motors 
Grinding ob 

Standard Generators 
Special of 
Charging and Ringing 
Outfits for Telephone 
and Telegraph Systems 


. Ask Roth Bros. & Co. 


New York Office: 136 Liberty St. 1388 W. Adams St., Chicago, Ill. | 
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341-347 FIFTH AVE., NEW YORK 


Gould Storage Battery Company, THE ROOKERY - CHICAGO 


GOULD GOULD 
CAR AXLE 
LIGHTING SYSTEM OF 
BATTERIES LIGHTING 


> 
GOULD COU PLER COMPANY, ‘tie Rooker?” “ercaco 
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Official Journal of the Association of Railway Electrical 
Engineers. 


PUBLISHED MONTHLY BY 


WRAY PUBLISHING CO. 


PUBLICATION OFFICE 
92 LA SALLE ST. 
CHICAGO 


Telephone Main 2457. 


EDWARD WRAY President and Managing Editor 
J. G. WRAY Pi ¥ Secretary and Treasurer 
EAU” EVM ESER, OEWAUR TD) slave vere cine: gis" c's ci: sis, ate! are tesserae menace Associate Editor 


Entered as second-class matter, August 6, 1909, at the Post 
Office at Chicago, Illl., under the Act of March 8, 1879. 


TERMS OF SUBSCRIPTION 


United States, Canada and Mexico Per Year, $1.00 


Other Foreign Countries within the Postal Union . “ Ss 1.50 
Single Copies, Domestic ... 5 3 f 10 cents 
Single Copies, Foreign 15 cents 


OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and _ solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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MOTOR DRIVES. 


N the largest machine shop of one of the largest railway 
systems of the United States, every new machine that has 
been installed in the last four years is equipped with an 

individual motor drive. ; 

This plain $tatement of fact does more to prove the claims 
of the motor advocates than a volume of theoretical argu- 
ments. The shop is not unique in this respect; it is typical 
of the railwa shops of the coumtry. In itself alone, it is 
large enough to warrant the attention of every mechanical 
and electrical engineer. Standing as a representative of the 
trend of the times it becomes tremendously significant. It 
means that the railroad men—as a class the most careful, 


-He has wasted two minutes. 
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deliberate, and conservative men in the world—have been 
won over to the motor drive through the changing of an 
opinion often so long held that it had almost become a prej- 
udice. It means that shaft drive will soon be as obsolete as 
wide flaring stack that once disgraced every locomotive. 
It means that the electrical engineer is an official of vast and 
ever-increasing importance to the railway. 

Why is the individual motor drive replacing the line shaft 
power transmission? Because in nine cases out of ten it 
Saves money. How does it save money? It gives better 
efficiency.’ It gives better speed regulation. It uses power 
only when the machine is working. It takes less room. It 
makes less noise. It is less dangerous. If it breaks down 
one machine only is put temporarily out. of commission. 
These are some of the reasons. There are others. 

There are still some very kéen students of machine shop 
practice who cling to the old line shaft transmission. To 
convince them it will be necessary to have independent, 
unprejudiced comparisons of the actual cases. These com- 
parisons are a little hard to make on account of the diffi- 
culty of measuring mechanical power. 

It is easy enough to measure the power intake of a motor 
but the power intake of a belt drive is a hard thing to deter- 
mine accurately. Theoretical comparisons of the two can 
can be made without much difficulty. To the man on the 
job they will always be somewhat unconvincing. He knows 
that many things which look fine on paper fail miserably 
in actual practice. Figures taken from machinery in actual 
operation are the only figures that carry weight. The more 
of these figures that can be secured the better. Incidentally 
the ease with which they can be secured from electrical 
machinery is an argument in its favor. 


SHOP LIGHTING. 


OW much of a factor in shop efficiency is shop lighting? 
In the old days it was not thought very important. So 
long as the workman could see roughly what he was do- 
ing all was well. If he occasionally mistook his thumb for a 


‘chip and removed it without ceremony, the loss was _ his, 


the company was not out anything. Labor was cheaper in 
those days, and employers did not realize that individual 
efficiency, like happiness, is a state of mind. Indeed, the 
two are nearly synonomous. Other things being equal, the 
happier a man is the more efficiently he works, providing, 
of course, his happiness is naturally induced. Good light- 
ing is certainly conducive to happiness and poor lighting 
destructive of it. 

Good lighting costs money. Its most enthusiastic advo- 
cates do not attempt to deny that. They contend however, 
that it saves more than it costs. Let us see about it. 

Suppose a man working in an erecting shop drops his 
wrench: The wrench falls under the locomotive. It is 
dark as a pocket under the locomotive and he cannot see 
the wrench. He fishes around with his hands perhaps scrap- 
ing offa little skin in the process and finally. locates it. 
If there had been good light- 
ing in the shop the wrench could have been recovered in 
half a minute with considerable saving of time, energy, 
and temper. 

Let us assume that unpleasant little incidents such as 
the one described cause the average workman to lose 15 
minutes a day. That’s a low estimate. Say that these 15 
minutes cost the employer 10 cents. That, also, is very 
conservative. If the shop is a fairly large one employing 
say 100 men, this time loss aggregates ten dollars a day. 

Since the total cost of good illumination for a shop of 
this size total cost including interest, and depreciation on 
the lighting equipment, as well as current and maintenance 
expense—would probably be less than ten dollars per day, 
and the difference in cost between poor and good illumina- 
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tion less than five, this one saving will work a real economy. 

There are other advantages to good illumination. Not the 
least of them is that it lessens the danger of accident. Any 
piece of moving machinery is potentially dangerous. So 
long as the workman can see distinctly exactly what he is 
doing, the danger is minimized. Many a shop accident 
happens at night that would never happen in daytime. 
Accidents are expensive. They are easier to prevent than 
LOGIE: 

Just how much a man’s working capacity is increased by 
pleasant surroundings is hard to estimate. Nevertheless 
there are few who would deny that it is increased. Cer- 
tainly it is more pleasant to work with good light than 
with poor light. Good lighting not only saves money. It 
makes money. 


FREIGHT HANDLING BY ELECTRICITY. 


HE business of a railway is to move traffic. About four- 
ali fifths of this traffic is freight. When freight is being 

moved the railway is earning money. When freight is 
standing still the railway is losing money. In either case the 
expense for maintenance keeps on about the same. 

There is scarcely a railway track in the country but what 
could accommodate twice as many trains as are now run- 
ning over it. The hauling capacity is limited by the rapidity 
with which goods can be loaded and unloaded at terminals. 
When there is traffic congestion it occurs in the yards. 

The haulage capacity of a railway can be increased in two 
ways. The size of the yards can be increased or the freight 
can be handled faster. The former is an extremely expen- 
sive proceeding. City property is very valuable. In some 
cities it is almost impossible to secure at any price. Increas- 
ing the of a yard is almost certain to increase the 
length of team haul between the cars and the warehouses. 


size 


The second method is the one which will have to be generally 
adopted. 

How can freight be moved faster at terminals? Electricity 
solves the problem. With small traveling cranes such as that 
now itt use on the Great Western Railway at Cardiff, Eng- 
land, good sized pieces can be handled at a speed which the 
best laborers in the world could not possibly approach. 

Oftentimes freight can actually be handled more cheaply 
by machinery than by hand. Whether it can or not is rela- 
tively unimportant. The important thing is that a railroad’s 
income is dependent upon the volume of freight handled, and 
the volume is limited by the speed of terminal handling. The 
electric crane is the stevedore of the future. 


THE ILLUMINATING ENGINEER. 


UR interesting contemporary, The Illuminating Engineer, 

devotes considerable editorial space in the August num- 

ber to “Railway Illuminating Engineering, an impor- 
tant but neglected field.” After mentioning at some length 
several railway lighting problems it arrives at the following 
conclusions: 

“Notwithstanding all of these vitally important illuminat- 
ing engineering problems we are not aware that a single 
railroad has an officially recognized illuminating engineer. 
It is time that this anomalous condition of affairs should be 
reformed. Every railroad should have an illuminating engi- 
neer who should have final authority in all matters pertain- 
ing to artificial lighting, and be responsible directly to the 
general manager of the road. Illumination is not a side issue 
nor a sub department, but is a subject of primary and dis- 
tinct importance. The economies which could be secured by 
such a course would make the maintenance of a department 
of illuminating engineering a most highly profitable invest- 
ment. 

A general survey of the present practice of lighting in con- 
nection with railways undoubtedly leads to the same general 
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conclusion, and there is no gainsaying the fact that there is 
no great enterprise in the country today that stands so badly 
in need of the services of competent and specially trained il- 
luminating engineers as the railways.” 

We do not believe the situation is quite as bad as our 
friend The Illuminating Engineer seems to think. There is 
undoubtedly room for great improvement in railway lighting, 
but rapid strides in that direction are being made. Cars are 
being equipped for electric lighting as rapidly as possible. 
Nearly all the new equipments are designed carefully to fit 


the peculiar requirements of this form of illumination. The 
carbon filament is being replaced with tungsten. The bare 
lamp is giving way to the judicious use of shades. Car light- 


ing is coming to be recognized as an art. 

Railway illuminating problems are problems for the elec- 
trical engineer. The superiority of electricity over gas and 
oil for train lighting is so evident that train lighting is neces- 
sarily an electrical problem. There is room for gas in sta- 
tion lighting perhaps, but even there the flaming arc is rap- 
idly coming to dominate the situation. It is a mistake to 
say that the railroads are without illuminating engineers, : 
for many of the railway electrical engineers are illuminating 
engineers—and good ones. 


THE CLUB AND THE CONVENTION. 


{E Car Lighting Club will hold its first meeting of the 
‘Rie on the evening of Wednesday, September 7th, 

in the main dining room of the Chicago Press Club at 
118 Dearborn Street. Theoretically the subject for discus- 
sion will be a report of the Committee on Voltage Regula- 
tion and IlMumination. Practically it will probably be largely 
the coming convention. 

And while we are on this absorbing subject it might not 
be out of place to say a few words ourselves. 

From present prospects this convention is going to break 
all previous records so badly that they will never be men- 
tioned again. In fact, to hear the talk, we are almost begin- 
ning to believe that the year 1910 will go down in history 
as the year of the Big Convention. Exhibitors are ¢clam-= 
oring for space; decorators and caterers are laying in sup- 
plies; all over the country the railway electrical men are 
laying plans to be there. Incidentally we are planning to 
smash a few records ourselves in the cause of electricity. 
If the convention number keeps on developing as it is now, 
there is no telling how big it may be. Our aim is to have it 
contain everything that is new and interesting in the rail- 
way electrical field. This is a rather high aim, but we are 
going to go a long ways toward it. 


THE PROGRAM. 


‘HIS issue of the paper was held as long as possible in 
hopes that we would be able to print the complete pro- 
gram for the convention. In this we were disappointed, 

but we are able to give a rough outline of what is going to 
happen. 

Monday night will be given over to a reception and dance. 

Tuesday night will be Ladies’ Night, and all of the fair 
are expected to see what their husbands or admirers (and 
admirers?) are up to. 

Wednesday afternoon the ladies will again come in, this 
time on a matinee at one of the theaters. 

Thursday night, the banquet. 

The complete list of the papers is as yet udvavailable, but 
the following subjects have been definitely provided for: 

“Alternating Current Motors in the Operation of Railway 
Machine Shops.” 

“The Electrification of Steam Railways.” 

“Electrical Operation of Bridges and Turntables.” 

“The New Edison Nickel-Steel Cell.” 

“Ventilation. of Passenger Cars.” 


Electrical Power 


in Machine Shops 


A General Discussion of the 
Methods and the End in View 


Grail 


The electrical powering of machine shops in the most econ- 
omical manner is a problem which may now be said to have 
been thoroughly mastered by electrical engineers, The 
essential factors which have to be considered in the power- 
ing of any plant are dependent upon the economic produc- 
tion of the output, the nature of the products handled and 
the possibility of future development. It may be positively 
stated as a well established fact resulting from comparative 
tests on steam and electrically driven plants that in the form- 
er only about sixty-six per cent of the power generated is 
delivered to the machines actually doing work, 
words, 


in other 
full one-third of all the power produced in the me- 
chanically-driven equipment under full load, is not available 
and may be said to be lost; it is in fact absorbed during its 
transmission from the engine to the point of application. 
This loss is practically constant, regardless of the number 
of machines in operation; actual tests have shown that the 
average load factor is about fifty per cent in most steam 
power plants; whilst in the electrically equipped plants the 
efficiency varies slightly, according to the load, and is as 
high as eighty-five per cent at half or three-quarters load. 
Electrical equipments may now be considered standard and 
the benefits are so generally recognized that a great many 
engineers advise their adoption. 

The positive result of an electrical equipment is a reduc- 
tion of the unit cost; it has been much discussed as to de- 
creased cost of operation and decreased cost of equipment, 
points which are true in the main, but which do not do justice 
to it. The capital used may be larger and the operating 
cost may be more, on the other hand more work is turned 
out in the same time, so that when the unit cost is worked 
out, it is found to be much reduced. 

Considerable flexibility sheuld always be allowed for in 
the power-house units and in the designs of the equip- 
ments; thus a selection of three small units instead 
of two large ones may appear to be an extravagant 
expenditure, when. first suggested, but after a few 
years of natural development, it is usually found to be more 
satisfactory for an even distribution of load and for a suf- 
ficient emergency capacity. Machine tools, it need scarcely 
be stated, are designed to withstand given strains and stresses 
in connection with shafts, bearings and so on, and it is un- 
economical to try to make a tool do less work than it is 
constructed for, as is is uneconomical to make it do more 
work than it can safely stand. The difference between the 
electric drive and the ordinary drive is that with the latter 
the machines are connected to their source of power in such 
a way that when they come to an overload point they refuse 
to take the power, causing the belts to slip, the excess power 
being used up in friction; while with the direct-connected 
motor drive, the machine is not given this alternative and it 
is in this respect that the engineering precision required 
by the motor drive means its greatest source of power sav- 
ing, by holding each machine at its most efficient load. Engi- 
neers necessgrily differ as to the details of the electrical 
system most suitable for machine shops; broadly two systems 
may be mentioned, quite distinct from each other: the alter- 
nating- curren, and the direct- current systems; these two 
may also be combined; thus the alternating currents may be 
used as the main units with the direct current as an auxiliary 
system, or the direct current fqr main units and the alter- 
nating for auxiliary. 
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Probably the balance of opinion in Great Britain is in 
favor of the alternating-current system, with facilities for 
conversion to direct current, as it has been found to be both 
economical and reliable. For constant-speed running the 
induction motor is very suitable and extremely economical; 
whilst some machines requiring adjustable speed are best 
operated by direct-current motors, as it would otherwise be 
necessary with alternating-current motors to provide com- 
plicated mechancial speed-changing devices. On a large 
system the generators and motors are simple and reliable 
and the wiring is much smaller; but with buildings distributed 
over a large area and transmission over long distances, the 
alternating-current system is preferred, as it economizes 
energy from the switchboard to the machines themselves. 
The advantages claimed for electrical driving are cleanliness, 
convenience of placing machines without reference to power 
supply, facility of motor control and automatic operation; 
to a considerable extent the elimination of belts and loose 
pulleys, more light, less noise, increased safety from ac- 
cidents to workpeople; but the essential advantage is the 
reduction of the unit cost. 

The alternating system has the advantage of reduced loss 
of energy between the switchboard and the machines re- 
quiring the energy, when the distances over which current 
must be transmitted are considerable. Current can be gen- 
erated at high voltages and can be transmitted throughout 
an alternating-current, distributing system with a consider- 


-able saving in copper, as well as a reduced loss of energy in 


transmission: but a limit is placed upon the transmission 
voltage of such a system, as auxiliary apparatus is necessary 
in the way of transformers to bring the voltage of the system 
down to a practical operating voltage. It follows that a 
point may be reached when a saving from reduced copper 
and energy lost in transmission is offset by an additional 
outlay for apparatus. 

In the case of a plant having all its departments closely 
centered, compactly arranged and having an equipment con- 
sisting of variable-speed machinery, the direct-current system 
is undoubtedly the proper solution, with individual motors 
wherever possible; but for a plant which covers a large area 
and has an equipment demanding large amounts of current, 
of which only a small portion is used for variable-speed ma- 
chinery and which is of sufficient size to require separate 
units for the lighting service, alternating current is strongly 
insisted on by most European engineers. No very hard 
and fast rule can be laid down as to which system would 
be most economical, as conditions are often very complicated, 


requiring most minute investigation of the installation and 


a thorough knowledge of the power demands and in addition 
some knowledge of future expansion. In some conditions 
therefore it may be confidently stated that the alternating- 
current system is the most economical and suitable; whilst 
in other cases in which the character of the power service 
is more or less varied a careful study of the conditions is 
imperative before a decision er choice can be made. 


There are two types of motors available for the alternating- 
current system, the induction motor and the synchronous 
type. The latter is not self-starting, and with the exception 
of some cases its use for machine tool driving may be said 
to be limited. It is, however. distinctly desirable in con- 
nection with induction motors for steadying the line and 
improving the power-factor in cases where heavy shafts have 
to be run for some considerable length of time. 
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The induction motor is self-starting and tends,\to run at 
a constant. speed; this type of motor may be adapted to vari- 
able-speed service, although primarily available for constant 
speed. In those installations using alternating-current -mo- 
tors, principally on constant-speed machines, the induction 
motor, in connection with a mechanical speed-changing de- 
vice, generally proves very successful for variable-speed de- 


mands. The constant speed characteristics of the induction 


motor make this type especially suitable for machine-shop ° 


application. When the load is put on a motor its speed falls 
until the induced electromotive force in the secondary is 
sufficient to develop the torque required for the load. 

There are three types of motors, based on the direct-cur- 
rent system the characteristics of which may be said to 
cover very completely the requirements of machine-shop tool 
driving, namely the compound-wound, the series and the 
shunt-wound varieties. The first of these is applicable where 
small variations of speed are needed coupled with a large 
starting torque and when set for certain conditions this type 
of motor operates at a constant speed. The series motor 
has a variable speed with great starting torque and can be 
controlled throughout its whole range of speed. It is, how- 
ever, very uneconomical, as the control is obtained by re- 
sistance in its circuit, requiring an expensive controller on 
account of the heavy currents handled. The speed varies 
inversely with the load, so that at light loads the speed at- 
tained makes it dangerous to the construction of the arm- 
ature. This type of motor is very suitable for elevators, 
hoists or cranes. The shunt type may he described as a 
constant-speed motor, as when it is set to run at a given 
speed it will not vary much under a varying load up to its 
capacity. It is possible, however, to make the motor vary 
in speed in several ways. By changing the current in the 
armature, by varying the strength of the field and by vary- 
ing the voltage applied to the armature terminals, a variety 
of speeds may be obtained. All engineers will recognize 
that these characteristics make the shunt motor the most 
suitable of any type of direct-current motors for the purposes 
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of machine-tool driving. By means of these three methods 
of control either singly or in combination with each other, 
this type of motor can be made to fulfil the requirements. 
of both variable and constant-speed machines, 

Cases occur in the electric powering of machine shops where 
it is possible to obtain current by purchase from a central 
power company delivering alternating current; a combination 
is then possible forming an alternating-current direct-current 
system, which has several points in its favor, especially in 
the case of works placed on a straggling site of large area. 
When power is thus obtained the voltage has to be reduced 
to the required value by means of transformers at the dis- 
tributing board of the plant and the low-voltage alternating 
current can then be used for all power requirements except 
for driving variable-speed motors and auxiliary apparatus. 
For machine shops there is this objection to the arrange- 
ment that they are reduced to practical idleness in case of 
a breakdown at the source of supply. When works have 
their own generating equipment, a system not subject to 
such eventualities, as well as an economical layout is assured; 
alternating current can be used for all constant speed and 
lighting, while motor-generator sets or a rotary converter 
can be provided to supplement the system and to supply the ~ 
direct current for variable-speed motors and auxiliary ap- 
paratus. 

It has been found expedient in machine shops to provide an 
individual motor drive for drill-presses, radial drills and other 
machines of the class, which are usually provided with 
change-of-speed accessories; consequently a constant-speed 
motor is suitable. Direct-connected motors are also suit- 
able to drive punches, shears and bending rolls; this type 
does not require variable speed, it follows that an alter- 
nating-current or direct-current constant-speed motor is very 
suitable. Motors for actuating traveling cranes have be- 
come very general. The saving in power and other advan- 
tages of a carefully thought-out electric-drive installation’ 
for machine shops is now fully appreciated by all who have 
carefully studied the subject. 


of Motor Drives 


Report of the Committee of the National 
Machine Tool Builders Association 


At the spring meeting of the National Machine Tool 
Builders’ Association, the Committee on the Standardization 
of Motor Drives for Machine Tools reported on the progress 
which has been made in the negotiations which have been 
carried on with the American Association of Electric Motor 
Manufacturers. The committee, which consists of P. A. 
Montanus, F. R. Ratliff, and A. L. DeLeeuw, reports that 
seven points have been agreed upon by the representatives 
of the two associations and these points are published in 
the report which we present below. The final adoption of 
these points has not yet been taken up by the two associa- 
tions. 

1. Horsepowers.—It is thought that the following horse- 
powers will meet practically all the requirements of electric 
drives for machine tools: 1, 1% (for D. C. only), 2, 3, 5, 74, 
10, 15, 20 and 25. Though it was agreed that horsepowers 
more than 25 and less than 1 are used, it was not thought 
advisable to embody them at the present in the attempted 
standardization, but is was held out that they might be em- 
bodied some time in the future among the standardized sizes. 
The chief consideration was to limit the demands to the 
lowest practical amount, so as not to defeat the object of 


your committee at the start by insisting on more than the 
electrical people could grant. 

2. Voltage.—It is recommended that for D. C. motors 115 
and 230 volts be adopted as standard, and for A. C. motors 
110 and 220 volts. 

There is now a good deal of confusion as to voltages for 
D. C. motors. The motor manufacturers have reached an 
agreement among themselves as to these voltages, and. 115 
and 230 voltages recommended by them represent the 
nominal voltage of the system, and not the real voltage at 
the motor. 

8. Horsepower Ratings for Drives.—It is recommended 
that the horsepower ratings for machine tool drives be the 
standard ratings of the American Association of Electric 
Motor Manufacturers—i. e., (a) that motors be given the 
continuous constant horsepower rating where approximately. 
standard load conditions exist; (b) for adjustable speed mo- 
tors used for intermittent service the standard two-hour con- 
tinuous duty rating be used for ordinary shag conditions, 
and that the name plates of such motors inditate the time 
as well as horsepower ratings of the motor, and further that. 
the horsepower be figured at the high as well as the low 
speed for adjustable speed service. 
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5. Speeds.—The following table of speeds is recommended 
as the standard for adjustable speed D, C. motors: 


h.p. 221 eA] 

SEs geen CER An eee 900—450 900—300 

CX) cia 3 Se eee 900—450 900—300 

SSS nay heed ere 1,200—600 1,200—400 

iN OMPIRES Re ote ees Fe 1,200—600 1,200—400 
fee cera, Se 1,200—600 1,200—400 
DI tales 1,200—600 1,200—400 
SABLA Aico EOS Done 1,500—750 1,500—500 
ORI d oe eee al 1,500—750 1,500—500 
eee tee ete, 1,500—750 1,500—500 
Theil H canicecnas Se 1,500—750 1,500—500 


The tendency of the electrical manufacturers is of course 
toward higher speed motors, but is was though desirable 
by your committee to hold out for lower speeds, on account 
of mechanical difficulties in gear and chain driving when 
higher speeds are used. The schedule as given above is a 
‘compromise, and will allow of motor drives with reasonable 


linear speed of first driving gears, and limits the number of: 
revolutions of the motor to within the limits given by chain’ 


makers for the proper speed of their chains. 


6. A. C. Motors.—It is recommended that the following 
table of polyphase 60-cycle A. C. motors be adopted: 


PS. W339 4 ace cece 900 and 600 
Ay ne aw oe Apen ae 900 and 600 
TS. Maung eee Me 900 and 600 
AOL Janis a ee ote 1,200 and 600 
UAC 3 eat eee 1,200 and 900 
BRR 1,200 
cael pee tee 3. 1,200 
sean VE acctean ts Gog 1,200 
Den at eee ees. 1,800 and 1,200 


?. Frequency.—For the consideration of the constant 
speed A. C. motors, 60 cycles is to be used as the basis. 

Points 8 up to 15 were not jointly discussed by the Elec- 
tric Committee of the Motor Manufacturers’ Association, 
and are given here below, to show you in which direction 
your committee wishes to accomplish the standarization, 

8. Shaft Diameter.—It is recommended that the shaft 
diameter be figured according to the formula 


ely dee 
ee im ayuda (© ae 
S 


upon by motor manufacturers, D the diameter, and S the 
speed; it is further desired that all diameters up to and in- 
cluding 1% in. be given in % in., and all diameters above 
1% in. be given in % in. 

9. Length of Shaft.—It is recommended that there shall 
be a fixed proportion between diameter and length; the 
constant to be determined by the motor builders. Further, 
that the shaft be rounded at the end, 

10. Keyways.—It is recommended that keyways be made 
for square keys, and that the key be equal to one-fourth the 
diameter of the shaft. 

11:. Driving Fit.—It is recommended that there be added 
to the. standard dimensions. of the shaft, .0005 in. for every 
4 in.‘diameter of the shaft or fraction thereof. — 

12. Variation.—_It is*recommended that shafts shall not 
be under the specified size, but may exceed same by .0005. 

13. Height of, Center.—The height of,center to be given 
in full 1% in., and shall not be less than figured dimension, 
but may exceed this dimension by one thirty-second. 

14. Clearance Circle.—It is recommended that the clear- 
ance circle around the motor shall have a diameter of % in. 
less than twice the center height. 

15. Base—Afl motors to be held, down by four bolts. 
Bolt holes to be drilled one-sixteenth above the bolt re- 
quired. Bottom of motor to be planed parallel with the 
shaft of motor. It is further recommended that the bolt 
holes be placed in a configuration of constant proportions, 


a constant to be agreed 


*110-volt motors and 100 A-8 Edison cells for traction. 
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preferably in a square, and that the dimensions of this con-, 
figuration be made a function of the horsepower divided by 
the speed, and further that all dimensions be given in the 
nearest higher 4% in. The feet of the motor should extend 
beyond the body sufficiently to allow for drilling and ream- 
ing of a dowel pinhole while motor is in place. 

4. D. C. Motors.—It is the recommendation of the Joint 
Committe that constant speed motors, adjustable speed with 
a range of 2 to 1, and adjustable speed motors with a range 
of 3 to 1, be included in the attempt at standardization. It 
is the opinion that this will cover practically all the require- 
ments of the majority of machine tool manufacturers, and 
these ratios are recommended for the guidance of tool and 
motor designs, 

This does not exclude the occasional use of motors with 
a different speed range, such as 4 to 1, or evet more, but 
it was the opinion of the committee that motors with a 
higher range of speed than 3 to 1 are not used to a sufficient 
extent and are not so absolutely necessary for machine tool 
construction, as to include them among the standardized 
motors. 


IDENTIFICATION PLATES ON AXLE SETS. 


The Southern Pacific Company (Pacific System) has ar- 
ranged to place identification plates on all their axle lighting 
sets. On account of the number of cars from other points 
running over the Southern Pacific lines, and the frequent 
transfers of equipment from one car to another because of 
shop repairing, change of runs, etc., it has been found neces- 
sary to have some means not only of identifying the own- 
ership but_also the number of the equipment. 

In regard to this Mr. E. M. Cutting, engineer of train 
lighting, heating and ventilation on the S. P. lines, says: 

“While it is admitted that the plate could be easily re- 
moved by unscrupulous persons, thus destroying the identity 
of the equipment, it has ‘not been our experience that trouble 
atises so much from maliciousness as from confusion in the 
reports and records. 1, personally, would advocate that 
some such identification plate be applied to all axle lhght 
equipments. Jt would be of great assistance to all con- 
cerned, particularly in those cases where the equipments of 
foreign roads require repairs. Under those circumstances it 
is difficult, sometimes impossible, to determine the owner- 
ship of the equipment for the adjustment of accounts.” 


EDISON BATTERY CAR. 


Further tests of the Edison battery car used on a cross- 
town route in New York have been published. The route is 
4.7 miles long and has 46 curves and a 3.5 per cent grade 
1000 ft. long; the car weighs, empty, 10,000 lb., and with an 
average load, 12,400 lb.; its equipment consists of two 5 hp. 
Dur- 
ing the three months of the test the car was on the road 
1,132.5 hours and covered 5,152.5 miles, which was an average 
of 57.25 miles per day of 12 hours 35 min. The battery is 
charged once a day, the charge lasting 4.4 hours and taking 
place at 185 volts and 60 amperes. The total daily energy 
input to the battery is 48,840 watt-hours, and the battery 
output measured at the motor brushes is 30,286, giving an 
energy efficiency of 62 per cent. Reducing the total energy 
consumption to a unit basis, the gross energy input to the 
battery for this service was 137 watt-hours per ton-mile, 
and based on motor consumption, 85 watt-hours per ton- 
mile, the schedule speed being 4.77 miles per hour with eight 
stops per mile, and an average running speed of 5.74 miles 
per hour. -Up to the present date the car has run more than 
10,000 miles on the worst kind of track and in all kinds of 
weather. During this period there have been no repairs to 
the ‘car or battery except the renewal of one motor brush 
and the addition of 70 gallons of water to the battery. 


Electric Cranes 


for 


Freight Handling 


Some That Are In Use and 
Something of Their Advantages 


In our methods of handling freight at terminals we are 
notoriously inefficient. In spite of the high cost. of labor, 
the human truck horse still does practically all the inter- 
mediate work between the car and the dray. In this re- 
spect our transportation facilities have advanced but little 
in the last 50 years. If anything they have retrogressed, 
for the strength of men cannot be efficiently applied to the 
large and very heavy parts which now make up a consider- 
able proportion of our freight traffic. 

The use of cranes and derricks is about as old as civili- 
The Egyptians must have had good ones 
when they built the pyramids. The hand-power crane had 
its uses but it represents no great advance over hand labor. 
The steam crane is inefficient and wasteful of power. A 


zation. some 


compressed air crane of any size requires a rather expensive 
The electric crane, 
on the other hand, will handle anything from a wheelbarow 
to a 30 foot monolith. 


machinery outlay to keep it running. 


It will work faster than. any other 


power, and because it uses current only when working, 
and requires no outlay for other machinery. 
There is probably no place in the world where more 


handled all the time than in 


And it is encouraging to note that the electric 


heavy materials are 
Chicago. 
crane is coming into extensive use for handling this freight. 


being 


Within a radius of 2 miles seven electric cranes are in 
daily operation in Chicago railroad freight yards. They are 
used at present chiefly in handling structural steel and 


building stone and are all of comparatively large capacity. 


Fig. 1. 


Electric Crane of Pennsylvania Railway. 


All of them travel on two single rails through a distance 
of 300 to 400 feet. Some cover two tracks and some four, 
with a roadway between where the wagons or drays receive 
the material from the cars. In the majority of cases the 
power is bought from a central station. The Michigan 
Central yards on the river near Rush street, however, are 
equipped with a power house containing two small Bullock 
Generators of 112 amperes capacity at 220 volts which 
furnish power to the crane as well as current for lighting 
the yards and offices. 

The crane shown in Fig. 1 is owned by the Pennsylvania 
Railway and is located in the west side yards near Halsted 
street. It is typical of all of them. This crane has a total 
span of 85 feet, covering four tracks and a 30 foot block 
paved roadway. It is operated by 3 series motors of 220, 
35, and 3 H. P. respectively, and has a lifting capacity of 
40 tons. The 35 H. P. motor turns a shaft which extends 
down the upright and is connected to the wheels by a bevel 
gear and pinion. It is able to move the crane along the 
track at a fair speed. The 3 H. P. motor moves the carriage 
back and forth across the span, while the other motor does 
the hoisting. 


Fig. 2 shows the crane in use in the Rush Street yards 
of the Michigan Central. It is similar in many respects to 
the one just described and is used largely in handling 
heavy building stone. A feature of this crane is that it 


has two hoists which may be used separately or coupled 
together to give a total hoisting capacity of 25 tons. Al- 
though this is the nominal duty of the crane it is stated 
that it has lifted more than this at times, on one occasion 


Fig. 2. The Michigan Central’s Chicago Yard Crane, 


raising a weight of over 40 tons without any disastrous 
results. 

The 
vaniia. 


crane shown in Fig. 3 is owned by the Pennsyl- 
It is somewhat smaller than the others, and covers 
only two tracks. An interesting feature of this crane is 
that it uses 3 phase alternating current, taking the power 
from two wires by a double trolley. 

It would seem that the electric crane might well be built 
in smaller sizes for handling the many articles of freight 
which are just too big to be easily trucked by hand. Much 
material that it now being trucked could be moved far 
faster by electricity. 

When the question of expediting freight traffic comes up 
for discussion the chief delaying factor is found to be not 
the slow speed of the trains but the slow transfer of freight 
to and from the cars.Anything that facilitates the handling 


of freight increases the income of the road. The mainten- 


Figers: 


A Crane in Use in the B. & O. Chicago Yards. 


ance of a track and roadbed costs practicdlly the same 
whether 10 trains a day or 20 run over it. And this main- 
tendance charge constitutes a very large proportion of the 
operating expense. Therefor, it may be highly profitable 
to handle freight at terminals at twice the expense if it 
can be handled twice as fast. 

This is coming to be realized by the railway traffic de- 
partments, and many more cranes will soon be installed. 


Line Shaft 


Drive Vs. 


Individual Motors 


Economies of Motors Shown by Close 
Comparisons of Actual Installations 


Arie Cre 


Power for the operation of machine tools may be furnish- 

ed either by individual motors or from a line shaft. In 
Jaying out an installation of machine tools, the relative merits 
of the different methods of drive should be carefully con- 
sidered. The first cost of drive from a line shaft is usually 
less than by individual motors. In a great many cases a 
line shaft drive has been installed without giving due con- 
sideration either to the advantages or the savings which 
can be effected by an individual motor drive. 
' The writer has at hand a number of experimental tests 
from which the following analyses have been obtained. 
Formerly practically all shops were driven from long line 
shafts and the speed regulation was very poor. A _ break- 
down anywhere in the shop would then shut down the 
whole So simple a thing as a belt leaving its 
pulley was likely to cause a cessation of work for a con- 
siderable length of time. More recently the steam engine 
has been replaced in many cases by one large motor, thus 
securing more uniformity in speed regulation. Then came 
the division of tools into groups with an individual motor 
for each group. By this method even better speed regula- 
tion is obtained and there are fewer general delays. 

For most kinds of service, however, the advantage of 
making each tool independent of others has become ap- 
parent to close observers. It is found that with individual 
motors higher speeds and deeper cuts are possible. The 
water-hardened steel cutting tools formely used would not 
permit this, nor was the structure of the old line shaft 
tools strong enough to stand the additional stresses due 
to the heavier cuts. High speed steel came to meet the 
first need, and stronger construction soon brought the 
machine tools in line. To the advent of the electric motor, 
then, can be ascribed the commercial development of high 
speed steel and many improvements in machine tool con- 


system. 


struction. 

Increased economy in 
machinery can be effected in two ways: 

1. By reducing the power required to operate the mach- 
inery. 

2. By reducing the time required for a given operation, 
or, in other words, increasing the output in a given time. 

When confronted with the problem of deciding between 
the continued use of an existing line shaft or individual 
motor drive, or when deciding between the two methods 
for a new installation, the problem should be impartially 
considered in all its phases, somewhat as outlined in Table 
1. This table includes every important item to be con- 
sidered, except one, and in every case the advantage is on 
the side of the motor. 

Comparative cost is possibly the first consideration to 
enter the minds of most men, and this is the one considera- 
tion purposely omitted from Table 1. That this considera- 
tion is relatively of minor importance, is evident when the 
saving in power consumption and in time made possible by 
the use of individual motors is considered. 


the operation of manufacturing 


Economy in Power Consumption. 

In order to determine the power required to drive line 
shafting and to¢obtain data for making accurate estimates, 
tests have been made by the aid of a graphic recording meter 
on motor-driven line shafts. The fact that these shafts 
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were motor-driven gave them some advantage over engine- 
driven shafts, and made accurate measurements possible. 
Otherwise the method of driving the line shaft need not 
be considered here. In each case the line shaft was belted 
to short counter-shafts from which the machine tools were 
driven. In the following discussion all references to the 
power required to drive the line shaft are understood to 
include the power requirements of the counter-shafts and 
connecting belting. 

Test No. 1. This test was made on a lightly loaded line 
shaft driving three machine tools, the conditions being as 
follows: 

Length of main shaft, 115 feet. 

Diameter of main shaft, 3 inches. 


Self-oiling bearings every eight feet; dimensions 3 in. x 12 in. 
Couplings every 24 feet. 


Driving motor, 40 h. p., 720 r. p. m. 

Machine tools— 
One 14-ft. boring mill; maximum power requirement......... 3 kw. 
One 48 in. x 10 ft. planer; maximum power requirement..... 2 kw. 
One 10 ft. x 20 ft. planer; maximum power requirement..... 3 kw. 


Maximum power requirement with all tools working at 
TMA RAIA "OL IONE, «yearn at eterencre) ei cess aiasere ol tarerete ets ct elesioucliansl sr avait pyrene syye 8 kw. 


The test showed that 4.5 kw. input to the motor was re- 
quired to drive the line shaft with no machines operating. 
Tests lasting over several hours showed that the machines 
while operating under existing shop conditions required an 
additional average input of only about 1.5 kw.; that is, the 
total motor input was approximately 6 kw. Of this amount 
the line shaft required %5 per cent. and the machine tools 
only 25 per cent, including their friction and power re- 
quirements. 

Assuming the cost of power at two cents per kilowatt- 
hour, and that a working year contains 2,808 hours (54 hours 
per week), the cost of power for the foregoing installation 
would be 62,808 $0.02=$336.96 per annum, of which 75 
per cent., or $252.72 is chargeable to the line shaft. This 
assumption of power cost is low for many installations, 
especially for small, isolated plants. 

While making the foregoing tests the machines were not 
all operating at full capacity. Assuming the best practical 
average operating conditions to be full capacity of each 
tool one-half of the time or one-half capacity full time, 
the machines would require 4 kw. The total average input 
to the motor would then be 8.5 kw., of which the line shaft 
would absorb 53 per cent. and the machine tools 47 per 
cent. The power costs at two cents per kilowatt-hour un- 
der the foregoing assumptions would then be 8.5x2,808X 
$0.02=$477.36 per annum, of which 53 per cent., or $252.72, 
is chargeable to the line shaft. 

Test No. 2. This test was made on a moderately loaded 
line shaft driving 5 machine tools. The details of the shaft. 
construction were the same as in Test No. 1, and the 
other conditions were as follows: 


Driying*#motor 30) hy p:, 720) rp. tm. 
Machine tools— ] 
One 14-ft, vertical boring mill; maximum power requirement. 3 kw.. 


One 5-ft. radial drill; maximum power requirement......... 2 kw. 
One ‘7-ft. radial drill; maximum power requirement......... 2 kw. 
Two No. 8 Niles horizontal boring, drilling and milling ma- 
chines; maximum power requirement, each................. 3 kw. 
Maximum power requirement with all tools working at 
TAA MEM GCADAICKE Ve wen rancs- soyeteaete: aaletchateesun ae: eveue, wast arate sysieie ee 13 kw. 


The input to the motor, when driving the line shaft alone, 
was 3.5 kw. Tests of several hours’ duration showed an 
average of 2.1 kw. additional to drive the tools under prac- 
tiead operating conditions. That is, the total average motor 
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input was 5.6 kw., of which the line shafting absorbed 63 
per cent. and the machines only 37 per cent. 

The annual cost of power, at $0.02 per kilowatt-hour, 
would be 5.6X2,808 $0.02=$314.50, of which 63 per cent, or 
$196.56, is chargeable to line shafting and the remainder, 
$117.94, to the tools. The maximum input to the motor 
observed during the test was 6.6 kw.; but assuming, as 
before, a maximum average of one-half full capacity, the 
machines would require 6.5 kw., making a total average 
input of 10 kw., of which the line shaft would require 35 
per cent, and the tools 65 per cent a. Lhe wpowermcostmat 
0.02 per kilowatt-hour, would then be 10X2,808x0.02= 
$561.60 per annum; 35 per cent., or $196.56, being chargeable 
to the line shaft, and 65 per cent., or $365.04, to the tools. 

Test No. 3. This test was made on a heavily loaded line 
shaft driving 12 machine tools. The length of the line shaft 
was 300 feet, all other dimensions of the shaft, bearings and 
couplings being the same as in test No. 1. The driving 
motor was 40 horse-power, 720 r. p. m., and the tools con- 
sisted of three planers, five boring mills, three radial drills, 
one slotter and one milling machine. 

The input to the motor for the shaft alone was 6.3 kw., 
and the average additional input for the machine tools was 


Item. Line Shaft Drive. 


Constant friction. Loss in shafts, 
belts and- motor. 


Power for cutting. 


1—Power consumption 
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be considered, and the saving to be: affected thereby esti- 
mated. The data used for making the comparison are based 
either on actual tests or assumptions warranted by experi- 
ence. : 


TOOLS AND OPERATING COSTS OF 
THST NO. 2. 


TABLE II—MACHINE 


Operating Costs Indiv. Motors. 
Cost Including 
Machine Tool Overhead Wages HP Controller 


14-ft. Vertical Boring Mill.... $1.50 $0.35 10 $370 
5-ft)) Radial eDrill- wowace .50 0.30 5 255 
(=ft. Radial aDrilliiarce ete eee ee 120 0.30 ee 290 
No. 8 Horizontal Boring Mill.. 3.00 0.35 5 200 
No. 8 Horizontal Boring Mill.. 3.00 0.35 5 200 

TOtal MOOStS Aes Hee ene $9.20 $1.65 $1,315 


The overhead cost and wages per year of 2,808 hours (54 
hours per week), for either line shaft or motor drive, from 
able iil ares 


OVEPREAG «25. ieee v syete cinie esate wiewtiole wiser 2) O00" Ona O =e oem 
WARES  Secicine 6 thas ics uo wopatee tis) wlelsys ees 25808. Xplla OU) lee Mme lee 
TOPE Fel Srdhc, caps fone oie pe pskave torts pe one Nte Reg mec hertc et fot ein $30,466.80 


The cost of a large motor and line shaft drive for the 
foregoing installations is approximately $900. The cost of 
the individual motors is $1,315, as indicated in Table II. 
Assuming that the cost of attachments, changes in tools 
to fit them for motor drive, wiring, etc., is the same as 


Individual Motor Drive. Advantage of Individual Motor. 


Friction loss (motor and tool only) 


and useful power only while working Ries bower scauiiae 


2—Speed control 


3—Reversing 


4—Adjusting tool and work 


6—Speed adjustment 


6—Size of cut 


No. speeds = No. cone pulleys X 
No. gear ratios. 
Clutch and crossed belt. 


Stopping at any definite point very 
difficult 


Large speed increments between pul- 


ley steps 


Limited by slipping belt 
Large belts hard to shift 


No. speeds = No. controller points me 
No. gear ratios 


Reversible controller 


Can be started in either direction and 
stopped promptly at any point 


Small speed increments between con- 
troller steps 


Limited by strength of tool and size 
of motor 


More speeds possible. Time saved in 
making speed adjustments 


Time saved in reversing 


Time saved in setting up and lining 
up a job 


Time saved in obtaining proper cut- 
ting speed 


Time saved by taking heavier cuts 


7—Time to complete a job 


Slipping or breaking belts. Injury to 
machine tool, cutting tool or prime 
mover 


8—Liability to accidents 


Close supervision required. Very dif- 


9—Checking economy of 
ficult to locate causes of delay 


operations 


Location determined by shafting, and 


10—Flexibility of location changes (ate. didicalt 


TABLE I—COMPARISON OF LINE SHAFT 


8.0 kw., making a total average input of 14.3 kw. Of this 
total the shafting absorbed very nearly 44 per cent. and 
the tools the remainder, or 56 per cent. The annual cost of 
power, with the former assumptions, would be 14.3X2,808X 
0.02=$803.09 of which 44 per cent., or $353.36, is chargeable 
to the shafting. 

If all the tools driven from this line shaft were working 
simultaneously at full. capacity they would require a motor 
input of 42 kw. The maximum input to the motor observed 
during the test was 19.4 kw. Assuming, however, ‘maxi- 
mum practical average operating conditions to be half ca- 
pacity full time, the machines would require 21 kw., making 
a total input of 27.3 kw., 23 per cent. being chargeable to 
the line shaft. The power cost at $0.02 per killowatt-hour 


would then be 27.3X2,8080.02=$1,533.17 per annum, of 
which $353.36 is chargeable to the line shaft. 
Economy In Time. 
The relative time economy of motor drive and _ shaft 


drive is best illustrated by comparing the two methods for 
a given installation. The overhead charges, consisting of 
interest, insurance, taxes, repairs to plant, salaries, etc., are 
practically the same for either method of driving. 

For purposes of comparison, the cost of equipping the 
tools referred to in Test NO. 2 with individual motors will 


Much less time required as indicated 
for previous items 


Injury to machine tool, cutting tool 


Much less liability to accidents 
or motor 


Causes of delay and the remedies 
easily located without personal super- 
vision 


Accurate tests possible by means of 
graphic records 


Greater convenience in handling work 
and increased economy of operation. 
More compact arrangement possible 


Location determined by sequence of 
operations, Changes readily made. 


DRIVE AND INDIVIDUAL MOTOR DRIVE, 


the cost of line shaft drive, $900, the total cost of the in- 
dividual motor installation is $1,315+$900=$2,215. 

The cost of power for line shaft drive, as determined from 
Test No. 2, is $314.50 per year, with power at two cents per 
kilowatt-hour, of which $117.94 is chargeable to ‘the tools. 
In some cases the installation of individual motors has re- 
sulted in more than 20 per cent. increased output, but as- 
suming a conservative estimate, ten per cent, the power cost 
can safely be placed at $130 per year. Calculating interest 
on the cost of the machine tool at six per cent. and de- 
preciation at 10 per cent., the operating cost can be com- 
pared as follows: 


Line Shaft. Indiv. Motors. 

Overhead and “WALES the. ces emote eters $30,466.80 $30,466.80 
Interest and Depreciation @ 16% on costs 
of installation, $900 and $2,215, respec- 

tively sui. eee BA ee ee eee 144.00 354.40 

POW CF, | docs 6 stecdis gs Berchet a chloe eee eae eben eaee 314.50 130.00 

"Total, bsié ees abd oor eects $30,925.30 $30,951.20 


This comparison shows a balance in operating costs of 
$30,951.20—$30,925.30=$25.90, favoring the {line shaft drive. 
Experience has shown, however, that tools equipped with 
individual motors will turn out at least ten per cent. more 
finished product than they will when line-shaft-driven. As- 
suming that the earnings of the shaft-driven tools are just 
equivalent to their operating costs, an increase of ten per 
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cent. in output makes $0.10X$30,925.30=$3,092.53 increased 
earnings per year obtainable by the use of individual motors 
with scarcely any increase in arrangement for driving a 
shop in any given case. ; 

With the assumed maximum practical operating condi- 
tions given under Test No. 2, the power cost for line shaft 
drive is $561.60, $365.04 being chargeable to the tools. As- 
suming ten per cent. increased output with individual motor 
drive, the cost of power would be about $400. The com- 
parison of line shaft drive and individual motor drive would 


then be as follows: 


Indiv. Motors. 
$30,466.80 


Line Shaft. 

OVEVMCAICADOER WALES sescaic. «sie core, s) ciererers skiers $30,466.80 
Interest and Depreciation @ 16% on costs 
of installation, $900 and $2,215, respec- 


NWN? OG sibdo ido Bouin GOO ree teichorioeioaere 144.00 354.40 
DONTE CaMeeP Peele ei crekerst cr siticte valet cisi ole: <8 ol chelele: syaletap ete 561.00 400.00 
PASM eote pan alert ee aak ota oPs ial usc ese.o) witevsesawe a) erasers os $31,172.40 $31,221.20 


This assumption leaves a balance of $48.80 favoring line 
shaft drive, provided the increased output with motors be 
not considered. When allowance is made for ten per cent. 
increased output, the comparison shows $3,117.24—$48.80—= 
$3,068.44 per year favoring individual motor drive. 

The foregoing analyses show that the only considera- 
tion favoring line shaft drive—namely, lower first cost—is 
much more than overbalanced by the increased production 
possible with motor drive; also, that the cost of power, 
though in favor of motor drive, plays a very small part in 
the determifiation of operating expenses in a machine shop. 
It is to be noted also that the higher the cost of power the 
more favorable the proposition becomes to individua] mo- 
tor drive. 

The foregoing shows that the question of whether or not 
to use individual motor drive in any particular case is a 
financial one and must be properly analysed. The best way 
for a shop manager to solve this problem is to be guided 
by the following question: What investment shall I make 
and how shall I equip my shop so as to obtain the greatest 
income upon the invesment? Individual drive means an in- 
crease in investment, but in nearly all cases a much greater 
percentage income will be reaped than if line shaft drive 
was employed. The above discussion shows in a general 
way how to determine the best expense, leaving a net annual 
profit of approximately $3,092.53—$25.90=$3,066.63, favoring 
the motor drive. 


SAFETY IN TRAIN LIGHTING. 


Train lighting is one of those specialized subjects that 
do not receive much attention in the technical world. This 
is rather to be expected, for the field of train illumination is 
so very much smaller than that of public electricity supply for 
light and power. Nevertheless the subject is important, and 
we may certainly say that to the traveling public it is very 
important indeed. 

First, there is the question of adequate and steady illumina- 
tion. Not so very many years ago railway traveling after 
dusk was a most monotonous procedure, as reading was only 
possible at considerable risk of damaging the eyesight. Since 
those days there has been a very marked change for the bet- 
ter, and passengers can now read with comparative comfort. 
There is, however, a further point which we wish to empha- 
size more particularly on the present occasion, namely, that 
of safety. In raising this question we have no wish to be in 
any sense alarmist. Considering the vast number of train 
miles run every year it will be admitted that railway traveling 
is now extraordinarily safe. Nevertheless, so long as the hu- 
man element is present in railway working, accidents certainly 
will occur from time to time, and in sttch cases it 1s most 
important thet the illuminant showdd be of such a character 
as not to give rise to fire. A railway accident in itself is 
bad enough, but the horror is increased tenfold if a fire 


occurs, 
In this connection it can be said, without fear of contradic- 


system would be greatly extended in future. 
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tion, that electricity is very much ahead of its rivals, and that 
it is in fact the only safe illuminant. ‘This’ point is being 
much more fully appreciated on the Continent than in this 
country. Thus, inia recent issue of the “Neue Freie Presse” 
of Vienna, it is pointed out that a number of railway accidents 
have taken place recently at Marburg, Herlishein, Trenton, 
Missouri, Uhresko, on the Canadian Pacific Railway and else- 
where, and that in such cases, as a sequel to the accident, the 
gas used for illumination has caused a fire to break out, thus 
sacrificing the lives of passengers who would otherwise have 
escaped. At a meeting of the Council of. the Austrian State 
Railways recently the Ministry were requested to introduce 
a modern illuminant for lighting railway stock, and the rep- 
resentatives of the Administration informed the meeting that 
it was their intention to introduce incandescent gas lighting. 
At the next meeting this decision led Mr. Maxime Krassny to 
move the following resolution: “The Ministry for Railways 


is requested to discontinue the use of gas for lighting passen- 


ger trains, and to use exclusively electric lighting for all fu- 
ture passenger cars as well as for those at present on order.” 

In the discussion that ensued Dr. Ellenbergen mentioned 
that in Italy gas was being completely eliminated, even oil 
being used in preference. There were still approximately 
1,400 cars lighted with gas on the Italian railways, but a por- 
tion of these were being converted to electric lighting and the 
others were to be converted in-the near future. The repre- 
sentative of the Government, in replying, stated that the Ad- 
ministration were doing everything in their power to improve 
the lighting, having regard to the means at their disposal. A 
series of tests which had lately been completed. showed that, 
taking into consideration recent improvements, electric train 
lighting possessed economical advantages. As a result of 
these tests they had decided not only to convert old cars to 
the electric system, but that the same system should be used 
for the new cars to be supplied in 1911, and if further results 
were in any way favorable to electric lighting the use of this 
As a result of 
the discussion a resolution was adopted practically in the 
form moved by Mr. Krassny. 

In all such matters, of course, the question of cost is of 
some importance, but where safety is concerned cost should 
not be permitted to have an undue influence. In the pres- 
ent case, however, there is not much to choose between the 
cost of running electric light and incandescent gas for train 
lighting. The introduction of the metal filament lamp has, 
naturally placed the electrical method at some further advan- 
tage, though it is rather in the improvement of the illumina- 
tion than in the reduction of the running cost. In electric 
train lighting equipments the running cost is largely due to 
the initial outlay. The cost of producing the energy is neg- 
ligible, and therefore it does not matter whether the lamps 
are efficient or inefficient. On the other hand, with metal 
filament lamps the battery can be smaller than would other- 
wise be the.case, and consequently there is a gain in part 
of the equipment, and there is a marked advantage in the bet- 
ter illumination that can be given. In any case, the difference 
in cost between the two systems appears to be comparatively 


‘small, and therefore there is every reason for train lighting 


to be considered from the point of view of safety in this coun- 
try as on the Continent, and that without delay. Questions 
involving the safety of the general public on railways come 
under the control of the Board of Trade, and considering the 
present position of the whole question, we do not think it 
would be out of place for the Board of Trade to take some 
action in the matter without waiting for a disaster, with its 
attendant sacrifice of human life, when public opinion will 
doubtless force such action to be taken.—Editorial in The 
Electrician, London. 
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Motor Drives in the Burnside Shops 


Interesting Uses of Electricity by 
The Illinois Central Railway 


One of the handiest and most efficient pieces of machinery 
in the Burnside shops of the Illinois Central Railway is a 
small electrically operated jib crane used in the locomotive 
erecting room. This crane, which was built by the Whiting 
Foundry Co., has a hoisting capacity of 7 tons when operating 
with its full arm of 12 feet. It is used largely in moving 
locomotive wheels and other moderately heavy parts. The 
crane runs on a single steel rail set in concrete, being guided 
above by a heavy channel. Three Western Electric Co. en- 


trims heavy castings to all sizes desired for use in the shop. 

To carry the load of these machines and others lately in- 
stalled there another 200 k. w., d. c. unit has recently been 
put in. This brings the total generating capacity of the pow- 
er plant up to 400 k. w. Of this power only about 50 k. w. 
is used for lighting, the remainder going to operate motor 
driven machinery., It is significant that practically all the 
machinery installed at this plant during the last four years 
has been of the motor driven type. 


The 7-Ton Jib Crane in the IIlinois Central Burnside Shops. 


All are series wound 
The hoisting is done by a 15 
motor, a 10 h. p. motor moves the crane along the 
track, while the jib is swung through a complete circle by a 
2 h. p. motor. ; 4 


closed motors are used in its operation. 
operating at 220 volts D. C. 
ln iO 


Other motor driven machines which have recently been 
added to the equipment of these shops are a large Putnam 
lathe for trimming locomotive drive wheels and a forging ma- 
chine for turning out parts. The lathe is 
operated by a 50 h. p. Westinghouse motor with Westing- 
house controllers and a small 7% h. p. 
the clutch which 
trimmed. 


small standard 


motor for moving 
holds the wheels while they are being 
With it the average time for cutting a pair of 
to true dimensions 
hour and a half. 


wheels has been reduced to about an 
The forging machine is fitted with stand- 
ard dies which are pressed together on the hot: steel to 
make forgings which were formerly pounded out~by hand. 

A 10h. p. Interpole motor, built by the Northern Electric 


Co., is used in the operation of a Steinle Turret Lathe, which 


NEW ELECTRIC LOCOMOTIVES. 

The Illinois Traction System is building six heavy electric 
locomotives at its shops in Decatur, Ill. They will be 
equipped with four General Electric, 600-h.p. motors with 
Sprague-General Electric, multiple unit type M control. The 
trucks will be furnished by the American Locomotive Com- 
pany and the air brakes will be Westinghouse EL. The lo- 
comotives will resemble in general outline the steel turtle- 
back cars in use on this line, and will be 34 ft. long, 9 ft. 3 in. 
wide. They are to be equipped with M. C. B. couplers and 
steel pilots. 

HEADLIGHTS ON STRAIGHT STORAGE SYSTEM. 

The Pennsylvania Railroad is experimenting with electric 
headlights operated on the straight storage system. With 
these headlights the locomotive is wired so as to take current 
from the batteries on the cars of the train. The headlight 
can, therefore, be operated only when the train is coupled to 
the locomotive, and with passenger trains only. 


and Power 


Shop 


House Illumination 


A Field of Usefulness for 
The Cooper Hewitt Lamp 


There are several methods of lighting railway machine 
shops in use today. They may be divided into general and 
individual systems. General systems are those in which 
large illuminating units are used to light several machines 
and cover a considerable area. Individual systems are those 
in which, small units are used to light limited areas some- 
what more intensely. 


from any electrical illuminating device then in use, though 
others similar have sinee been developed. 

The ordinary electric lamp gives out light from a filament 
of some material which is rendered white hot by the passage 
of an electric current, and is prevented from oxidizing by 
being enclosed in a glass globe from which the air has been 
exhausted. In this type of lamp from 90 to 95 per cent of 


IIlumination of the New York Central 


A combination of the two methods is frequently used. 
The individual system is seldom used alone, the small lights 
being usually reinforced by several arcs or other large units. 

Four different types of large units are in general use. 
They are: The carbon arc, the flaming arc, the tungsten 
cluster and the Cooper Hewitt lamp. It is the purpose of 
this paper to deal with only one of these units—the Cooper 
Hewitt lamp. No attempt will be made to compare it with 
the other units in point of economy Of current consump- 
tion. Some idea as to this can be gained from the results 
of a test which are published elsewhere in these columns. 
In other respects any discussion of a lighting unit must 
necessarily be somewhat of a comparative nature, as it is 
by comparison that it must be judged. 

The Cooper Hewitt lamp has been on the market for about 
six years now and its widespread use shows that it must 
have high merit. The writer recalls first having seen the 
lamps at the St. Louis exposition in 1904, where, on the high 
steel tower of the De Forest Wireless Telegraph Company, 
their peculiar greenish light was visible over nearly the 


whole exposition grounds. In principle it was different 


Power Plant with Cooper 


Hewitt Lamps. 


the energy is used up in the form of heat, while from 5 to 
10 per cent only is available as light. The Cooper Hewitt 
lamp gives out light from mercury which is changed to 
vapor and rendered incandescent by the passage of the elec- 
tric current. In this lamp 60 to 65 per cent of the energy 
is dissipated as heat, while 35 to 40 per cent is available as 
light. This one fact would éxplain a considerable differ- 
ence in lighting efficiency between the Cooper Hewitt and 
the ordinary lament lamp. 

The standard size Cooper Hewitt is a glass tube 30 inches 
long by an inch and a half in diameter, containing a small 
amount of mercury. The air is exhausted from the tube 
while terminals are sealed into the ends. The passage of 
an electric current through the mercury causes it to he 
vaporized, and the vapor to become incandescent, with the 
result that it gives out a mild but very penetrating light of 
a greenish tinge. The peculiar color is due to the absence 
of red rays. As these rays are non-actinic on the photo- 
graphic plate the light is excellently adapted for photo- 
graphic work, and in this way has become familiar to every 
one through its use in the picture-while-you-wait studios. 
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Although scarcely well fitted for office illumination on 
account of.the fact that it imparts a ghastly pallor to the 
most finished complexion, it is nevertheless an excellent 
light for drafting rooms, and printing establishments: where 
there are many fine details for the eye to grasp. The Bureau 
of Engraving at Washington uses these lamps day and 
night in printing and engraving U. S. paper currency, and 
finds this system more satisfactory than the use of sunlight 
by day and artificial near-sunlight at night. 

Of all the uses to which it has been put the illumination 
of machine shops seems to be the one to which it is best 
adapted. The points in its favor for this purpose are the 
freedom from glare, not only from the light itself, but also 
from the reflection from metal surfaces, its excellent diffu- 
sion, and its low cost of maintenance in having no carbons 
to be renewed or other necessary attendance. 

The absence of glare is explained by the large illuminat- 
ing surface (over 150 square inches with a 30-inch tube) as 
compared with that of an are which is almost a point. The 
lamp has a low intrinsic brilliancy. The freedom from 
reflected glare is accounted for by the non-occurrence of the 
red rays, which are said to be those most reflected. 

Another reason why the Cooper Hewitt lamp should show 
a higher lighting efficiency than the ordinary incandescent 
is that the luminous matter is transparent, or at least trans- 
lucent, so that light produced in the center of the tube can 
escape and be of some use outside it. In the case of metal 
or carbon at white heat, only the surface is capable of 
radiation. 

The excellence of the Cooper Hewitt lamp as a shop 
illuminant is best shown by the fact that it is now installed 
in the shops of the C. & N. W., C. & A., Big 4, Grand Trunk 
and St. L. & S. F. railways, while there are many others in 
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which it is being tried. It is also being used in the Chicago 
freight houses of the Wabash and Rock Island, and in the 
auditing department offices of the latter. 

The lamp is by no means a universal illuminant. There 
are many purposes for which it is not at all fitted. For the 


IHumination of a Locomotive Shop, 


lighting of homes, offices and stores it can probably never 
compete successfully with the tungsten and tantalum fila- 
ments, and especially with the indirect lighting systems 
employing these units, but for shop lighting it does, indeed, 
seem to be the lamp. 


Test of an Electric Head Lighting Set 


PROFS El GeSCHNiibpd 


This test was made by Professor Schmidt in the laboratories of 
the University of Illinois upon a Premier Electric Headlight ‘equip- 
ment furnished by the R. G. Peters Manufacturing Co. of Grand 
Rapids, Mich. -It is hoped that the results obtained will throw 
some light on the much vexed question of electric headlighting. 
Tests of this sort, made by independent and impartial authorities, 
do more than anything else to clear up disputed points about 
electrical equipment and put the apparatus of competing manu- 
facturers on the basis of merits rather than claims, 

The Apparatus Tested.—The apparatus submitted con- 
sisted of a turbine generator designed to furnish current for 
an electric headlight for locomotives, and an electric arc lamp. 

When adjusted to work in connection with a two-carbon arc 
lamp the normal speed of the turbine generator is 3,500 rev- 
olutions per minute, at which speed the generator is designed 
to furnish current at 30 volts. The generator has a rated 
normal capacity of 30 amperes and a rated maximum capac- 
ity of 45 amperes. 

The arc lamp designated as a two-carbon lamp has two car- 
bon electrodes, both of which are operated by the feeding 
mechanism. 

Purpose of the Tests.—The general purposes of the tests 
and the examination were: To determine the steam con- 
sumption of the turbine-generator under various steam pres- 
sures, and to determine the candle-power of the arc lamp. 

Tests to Determine Steam Consumption.—The first series 
of tests was run with the turbine and generator under the 
same conditions of steam pressure and load as would prevail 
in service. In this series the load consisted of the two-carbon 


arc lamp and five 8-candle-power incandescent lamps. The 


latter, in service, are used as cab lights. Among others, two 
different nozzles, having throat diameters of 3-16 inch and 
7-32 inch were used in the turbine in this series. 
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Test 12 is the overload test. 
All tests run under atmospheric exhaust pressure. 
*L means two-carbon lamp load; R means rheostat load. 


A second series of efficiency tests was run primarily to 
check the results of the first. In the second series, the cur- 
rent generated was absorbed in a water rheostat whereby a 
somewhat more uniform load could be maintained than was 
possible during the first series. The same combinations of 
nozzle and steam pressure were used during the second series 
as during the first; and the second series included also a test 
of one hour’s duration to determine the action of the genera- 
tor under a 50 per cent overload. 
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After three hours’ run at normal load the overload test, 
lasting one hour, was made; and during this test the average 
current was 45.55 amperes at 26.92 volts, which imposed upon 
the generator a load approximately fifty.per cent in excess 
of the usual operating load. At the conclusion of this test 
the maximum temperature of 91 degrees Centigrade was 
found to be in the armature coils. 

Power Speed Tests.—With the 3-16 in. nozzle in the tur- 
bine and working under a nozzle chamber pressure of 120 
pounds, tests were made to determine the relation between 
the power developed and the speed of operation. This is ap- 
proximately the same nozzle chamber pressure as prevails 
during service conditions with the 3-16 in. nozzle in the tur- 
bine. At the normal service speed of about 3,400-R. P. M., 
the power developed was 1.00 kilowatt. The unit developed 
its maximum power (1.095 kilowatts) at a speed of 3,900 rev- 
olutions per minute. The power developed at normal speed 
is therefore, 91.3 per cent of the maximum power obtainable 
by operating at 3,900 revolutions per minute, the same quan- 
tity of steam being used as at normal speed. Such a test 
serves as a check upon the design of the whole unit. The re- 
sults indicate that the design of both the turbine and the gen- 
erator has been successful in meeting the conditions of speed 
and steam pressure which must have been originally imposed 
as its basis. Assuming that the 3-16 in. nozzle must operate 
under a steam pressure as low as 120 pounds, and assuming 
further that the design of the generator, the buckets, and the 
guide vances, and the speed of 3,400 revolutions per minute 
remain unchanged, it is possible that a slight increase in 
bucket speed (an increase in diameter of the rotor) might 
result in a slight increase in the efficiency of the unit. 


Leakage Test.—A test to determine the amount of steam 
which leaks past the turbine governor-valve and the stem of 
the emergency valve was run under constant steam pressure 
of 175 pounds per square inch in the steam supply. During 
this test the entrance to the nozzle was closed by a blank 
flange and gasket; and the steam pressure in the nozzle cham- 
ber was therefore the same as in the supply line. The pres- 
sure in the exhaust chamber was maintained at that of the 
atmosphere. The test was continued one hour, during which 
time the leakage amounted to 23.5 pounds; which constitutes 
about ten per cent of the total steam consumed by the tur- 
bine when equipped with the 3-16 in. nozzle. 


The Candle-power of the Unreflected Lights.—The lamp 
was tested to determine the variations in intensity of its un- 


The Turbo-Generator Used in this Test. 


reflected light at different points in a plane passing through 
the axes of the two electrodes.” Three sets of readings were 
taken with the photometer at distances of 20, 25 and 35 feet 
respectively from the arc. 


During the first series of the efficiency tests of the turbine- 


generator, the average load was about 30 amperes at 30 volts. 
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Of this current the five incandescent lamps in the circuit cos- 
sumed 4 amperes, leaving as the*operating current for the 
two-carbon arc lamp itself 26 amperes. This lamp was, 
therefore, tested under a current of 26 amperes at 30 volts, 
which is its power input when in service. 

The maximum intensity of the unreflected light occurred 
along a line 30 degrees above the horizontal plane, in which 
direction it was 1,720 candle-power. The curves of distribu- 
tion are shown in the accompanying diagram. 

Tests of the Reflected Light.—The lamp was also -tested 


Figuee 43 


OisTRIBUTION OF LIGHT IN THE VERTICAL PLANES 
FOR THE 
Two-CaArRBON Arc LAMP 
UNDER A CURRENT OF 26 Amperes at 30 VouiTrs 


THe Circtes REPRESENT CANDLE-POWER VALUES. 


in a locomotive headlight reflector which had been in regular 
service. This reflector had a maximum diameter of 18 inches 
and a depth of 8% inches. Determination of the intensity 
of the light is the reflected beam were made at a distance of 
100 feet from the arc. At this distance the intensity of the 
light in a plane at right angles to the axis of the beam 
varied from 20 foot-candles at the axis to 6 foot-candles at a 
distance of 4% feet from the axis. Over an area in the center 
of the beam 3 feet in diameter the intensity of 20 foot-candles 
was practically uniform. 

While any expression of these results in terms of candle- 
power is apt to be misleading, it may be stated that the 
illumination in this central core of the beam is of such an in- 
tensity that to equal it with an unreflected light which radiates 
equally in all directions the latter would need to be of 200,- 
000 candle-power. This is of course in no sense the candle- 
power of the reflected light. 


SOUTHERN PACIFIC SHOP KINK. 


Mr. O. L. Brainard, a veteran axle light inspector on the 
lines of the Southern Pacific Company at Los Angeles, has 
devised a neat “kink” for use with battery covers. It con- 
sists of a lead casting turned up quickly in a lathe, and used 
instead of the rubber vent plug. The weight of the plug 
keeps it down firmly on the cover, preventing sloppage, and 
in warm climates where evaporation is rapid the ease with 
which it can be removed for the renewal of distilled water, 
particularly where rubber gloves are used, makes it of some 
advantage so far as time is concerned as compared with 
unscrewing a rubber plug. 


Three Methods 
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Shop Eigihtin-os 


A Comparison of Nernst, Cooper 


Hewitt, 


and Tungsten Lamps 


The problem in this case was a typical modern machine 
and erecting shop, the building being 572 ft. long and 310 ft. 
6 in. wide, and divided lengthwise into five aisles. One of 
these aisles was divided into three sections, which were 
lighted by Nernst, Cooper Hewitt and tungsten lamps, re- 
spectively. The ground plan, showing the arrangement of 
these aisles and of the different lghting systems installed 
is shown in Fig. 1 

The method of making the illuminometer readings is as 
follows: 

A test section was taken in the center of each group of 
lamps, and in this section twenty stations were located, as 
shown in the diagram, at which the illuminometer readings 
were made. In comparing the results it should be noted 
that the section in which the tests of the Cooper Hewitt 
lamp was made was subjected to errors due to shadows 
caused by two large slotting machines. At station 13 in this 
section the light of the lamp directly overhead was practi- 
cally cut off by one of these machines. Stations 17, 18 and 


19 had each the direct light of four lamps cut off, and sta- 
tion 20 that of five lamps. Stations 17, 18, 19 and 20, under 
the Nernst lamp group, were also slightly shadowed by a 
radial drill. | 

Readings at the different stations in the three different 
test sections are shown in Table II. 

A summary of the various data contained is shown in 
Hable: 1: 

Eleven Cooper Hewitt lamps had been in service about 
two years, during which time three tubes had been renewed. 
The Nernst and Tungsten lamps had been in service three 
weeks, burning approximately 10 hours a day, six days per 
week. Ten of the twelve lamps were equipped with clear 
globes and two with opalescent globes; all were equipped 
with opalescent enameled reflectors. The 250-watt Tungsten 
lamps all had clear bulbs and were equipped with focusing 
type prismatic reflectors. As the Nernst and Tungsten in- 
stallations have only been in three weeks, it is impossible 
at present to compare the maintenance costs. 


TABLE ANG: 2: 


Class of work: 

Dimensions of aisle: 65x 572 ft. Area: 
Number of bays, 26; each 22 ft. wide. 
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iA Bis aN@ walls 
Foot Candle Readings of 60 Stations, 20 to Each Group of 


Lamps. 
Test Cooper-Hewitt, Nernst Lamps, Tungsten Lamps, 
Stations. Type P. 3-Glower. 250-Watt. 
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Large machine tools. 


Cooper Hewitt. Nernst Tungsten 
Lamps, Type P. Lamps, 3 Glower. Lamps, 250-Watt. 
Arete ST item Sto 1a. 37. ft, Game 
36 ft. 36 ft. 36 ft. 
1S eee pit 6a; 2 ft. 6 in. 2 ft. 6.4m: 
Saat 38 fts6iMe 33 ft. 6 in. 33 ft. 6in 
11 12 12 
beens 15,730 12,870 8, S38 
al 1% 
or eas 1,430 1,430 1, at 
Abc hs take jee} 237 ai 
3.5 ee 2.07 
ngs) Sloss 395 415 238 
bi ih 1,43 1,073 715 
Peteteth 395 622 476 
ewe 20 20 20 
tested .276 387 aor) 
Feats 3.62 2,59 3.00 
See 1.20 .928 .896 
4.35 2.40 2.69 
‘Ors 18,876 11,943 7,688 
4.35 2.4 2.7 
.23 42 oO 


572’ Inside Dimension 


Erecting Aisle 


oe oF. +. ” 
250 Watt Tungstens 
O50 Onno 


+ + + + ey 5 ee, SO ¢ ae + + + 
3 Glower Nernst Lamps Type P Bane ewitt amps 
° ° ° ° o fo) (0) Q fo ° 


= 
t 
fe) ° [e) 
p Test] Tes 
° oe S 5 6 ° ‘es oo $ ° 
Section Sectign Sectign 
+ + + + + + + Ft + + + + + 


Center Machine and ie fee 
t+ Fe + He t+ Fr + + 


AQ" 41 r+ 27 He 94 —-—70—- 4 


has reece ee dee ee A te 


he 


310’ 6 Inside Dimension 


Large Machine Aisle 


Posts 
+ + 


+ + + + + + + + + 


+ + + Pa Gee Ye te ee + 


(0 - ete - —65— 


Erecting Aisle 


=i 


Seale 4, = 2 


Loo 


meh aks 


Showing the Arrangement of the Lighting Systems. 
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An interesting application of electricity to railway opera- 


tions is reported in the London Railway Times. Additional 
facilities for handling goods in the Newton shed of the 
Great Western Railway at Cardiff having become neces- 
sary, it was proposed to supply ten stationary cranes. But 
after consideration had been given to the matter by the 
company’s electrical engineer and traffic manager, one over- 
head electric traversing crane was selected instead. 

The crane travels on a gantry carried by the columns 
supporting the goods shed roof, a special feature being the 
use .of an inverted jib suspended from the traveling crane 
and working on the underside of the main crane girders. 
The crane has a range over two platorms, each 315 ft. long, 
and three sidings, capable of holding in all 46 wagons, and 
it is possible for traffic to be deposited in, or picked up 


FREIGHT SHED TRAVERSING CRANE 
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amply proportioned for the work they have to perform. 
They are capable of withstanding a heavy overload without 
excessive heating, or risk of damage to the insulation. 

The hoisting controlled is fitted with rheostatic braking 
which enables the driver to regulate the lowering of the 
load by movement of the controller handle, the load being 
finally brought to rest by bringing the controller to the “off” 
position, therey applying the magnetic brake. In addition, 
a powerful hand brake, operated by means of a foot pedal, 
is provided on the hoisting motion to be used in case of 
emergency. All motions of the crane are fitted with auto- 
matic brakes, so that in case of failure of the current the 
crane is brought to a standstill. 

To avoid the risk of the driver overhauling the load, an 
automatic overwinding device is provided so that when the 


Electric Traversing Crane for Handling Freight at Cardiff, England. 


from, any of the wagons. It has also a range over 45 
drays standing alongside the platform. 

In the design of the crane there have been combined the 
advantages of an ordinary slewing, traveling and hoisting 
jib crane with an overhead traveling crane. On each side 
of the shed, fixed to the columns, is a gantry on which the 
end carriages of the cross girders of the crane travel. These 
girders are of the lattice braced type, built up of rolled 
steel sections, so as to obtain the maximum strength with 
the minimum amount of weight. 
braced girders forms a runway for the traveling crab, from 
the underside of which is suspended the jib crane. This 
crane is capable of performing four motions, each of which 
is individually controlled, viz., hoisting at 30 ft. per minute, 
slewing 2 revolutions per minute, cross-traversing at 120 ft. 
per minute, longitudinal traveling 250 ft. per minute. 

Each motion is performed by means of an independent 
motor and controller, the controllers for hoisting and slew- 
ing being fitted with a combined handle so that the move- 
ment of the handle corresponds to the movement of the 
load in either direction. The cross traversing and longi- 
tudinal traveling are operated by means of independent 
controllers. The motors for the various motions of the 
crane are of the totally-enclosed type, series wound, and are 


The lower member of the. 


’ directions. 


load is raised to a predetermined height, the current is cut 
off and the magnetic brake applied. The longitudinal travel- 
ling motion of the crane is also provided with automatic 
cutouts so that when the crane reaches a predetermined 
point on the longitudinal gantry, the current is shut off 
and the crane stopped by the magnetic brake. 

The center column of the jib crane is of special steel, 
machined all over, and hollow, the weight | of the crane 
being carried on ball bearings fitted to the head of the 
column. This column is designed with a large diameter 
and a very high factor of safety, the cables for carrying the 
current to the various parts of the crane being led through 
the center of the column. 

In the construction of the machinery steel has been used 
as far as possible. The pinions were cut from nfild steel 
blanks and the shafts made from wrought steel. The 
hoisting barrel is of cast iron, machined, and suitably groved 
for the rope, which is made from strands of the best quality 
plough steel, and has a high factor of safety. The hook 
is fitted with ball bearings. 

The crane was designed for a working load of 2,000 
pounds but was tested with loads of 2,500 pounds in all 
It is understood to be proving highly satis- 
factory. 
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HIGH-SPEED TOOLS. 

At the Birmingham meeting of the Institution of Me- 
chanical Engineers, Mr. H. I. Brackenbury read an interest- 
ing paper on the use of high-speed tool steel, which indirect- 
ly emphasized the importance of the electrical drive in this 
connection. 

Where full use is made of modern machinery with high- 
speed steel tools, the production, so far as roughing-out is 
concerned, is three times what it was under the old con- 
ditions. This means that the machines, the space occupied, 
the operators, shafting and supervision are all reduced in a 
like ratio, and although the power required to drive the ma- 
chines is very large, the energy absorbed per lb. of metal 
removed is less than with low-speed machines. 


Low Gear Ratio. 
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INEFFICIENCY OF HIGH GEAR RATIO. 


‘ 

Many of the old English-made machines are quite heavy 
enough to be used with high-speed steel, with slight modif- 
cations, The driving power must be increased in a ratio 
generally in the neighborhood of 1:3 or 1:5; but in some 
cases, lathes formerly taking about 5 h.p. have been run up 
to 50 or 60 h.p., and a milling machine capable of removing 
1,400 lbs. of steel per hour consumes no less than 92 h.p. 

The stepped cone is becoming obsolete, speed changes 
being effected by means of sliding gears in medium-sized 
machines, and variable-speed motors in the larger sizes. Such 
motors, on a D. C. three-wire system, give a wide range of 
speed, but the author points out that at certain speeds with 
light cuts the efficiency of the motor and machine may- be 
far from good. This is exemplified by tests. of a large lathe 
cutting 0.2 x 0.2 in. on 40-ton tensile steel, as illustrated here- 
with; there is a drop in efficiency on changing from a low 
gear ratio to high voltage with high gear, so that the same 
power was consumed when cutting at 18 and at 33 ft. per 
minute. The motor was rated at 40 h.p. on the high voltage, 
and was therefore underloaded, the cut being a light one. 
The inference is that heavy lathes which have to do both 
light and heavy turning should have the gear ratio arranged 
so that the full range of speed can be obtained on either 
voltage, and the builders should give the total efficiency of 
the lathe and motor at various speeds and loads. The 
facility with which the efficiency can be determined when 
the electric drive is used is well illustrated in this example, 
and in an instance described by the author, in, which the 
defects of gearing temporarily repaired were conspicuously 
revealed by an ammeter. 


CHICAGO & NORTHWESTERN CHICAGO RIVER 
DRAW BRIDGE. 

When it was built, the Chicago & Northwestern Chicago 
river draw bridge was the largest single leaf lift bridge in 
the world. Whether it still retains this distinction is doubt- 
ful, but there are few bridges of any description doing heav- 
ier duty than this old reliable. Fifteen hundred trains a day 
pass over it entering and leaving the Northwestern Wells 
Street station. It is the link which joins the vast west side 
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yards to the lake front shipping docks and transfer yards. 

On account of the fact that the station platforms are set 
at low grade to permit ready transfer from this track level 
to the docks, the floor of the bridge is close to the river. 
This condition accounts for the many daily openings re- 
quired, as every tug, and in fact every launch with a can- 
vas top, must have the bridge raised in order to pass. 

During the summer months the bridge is opened on the 
average about 35 times a day. Careful records kept of the 
time of opening and closing show that the average time of 
each opening is about.2% minutes. Thus traffic is cut off 
about 1% hours out of the 24, not a very serious loss of 
fime apparently, until the fact that nearly all of these open- 
ings take place in the day time during the hours of heavy 
traffic. One of the distinct advantages of the new station 
now being built west of the river is that drawbridge delays 
will be avoided. 

The bridge span is 170 feet. The weight of steel in the 
span structure is 2,880,000 pounds. This is counterbalanced 
by a concrete block weighing 2,220,000 pounds, the center’ 
of gravity of which is set about 30 feet from the swing 
point. ue 

Two series wound motors of 250 h.p. each are used to 
lift the bridge and lower it. These are installed in the 
small house on top of the structure, and are controlled from 
a station located on the side near the swing point. They 
take current at 220 volts from the Edison Company indus- 
trial service wires, the average lift load current being about 
100 amperes. 


The C. & N. W. Chicago River Draw Bridge. 


The large surface exposed by the bridge structure (the top 
beams are nearly 3 feet wide) makes it a great accumulator 
of sleet and ice in the winter. This, combined with the 
moisture absorbed by the wooden floor causes a difference 
in weight of nearly 30 tons between winter and summer. 
Provision for altering the counter weight to take care of this 
has been made by sinking four wells in the concrete to be 
filled with pig iron in the winter. 


PROGRESS OF ELECTRIFICATION IN SWEDEN. 

Reports of the progress of electrification in foreign coun- 
tries are increasing. While we in America are timorously 
approaching the issue and are hesitating at the initial step, 
up in Lapland, within the Arctic circle, the Swedish govy- 
ernment is pushing ahead with its far-reaching plans for 
electrifying the complete State Railway system. 

The government controls water rights representing a min- 
imum output of 70,000 horsepower. When developed in con- 
junction with regulation of the lakes in the Great Lule 
River, this will be increased to about 300,000 horsepower. 
The government proposes establishing a hydro-electric plant 
at the present time of two generating units of 12,500 horse- 
power capacity each to supply the energy for propelling the 
trains. In addition, there will be a reserve unit of the same 
capacity and two 12,500 horsepower units for furnishing 
power for industrial purposes.—Electric Trunk Line Age. 
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Car Lighting 


MEN AND MANUFACTURERS 


GEO. W. MURRAY. 

Mr. Geo. W. Murray entered the train lighting field in 
1894, when he became train electrician for the Pullman Com- 
pany on the Florida Special running between New York and 
St. Augustine. He held this position during the winter 
season for five years, being employed during the summer 
months by the American Railway Electric Lighting Com- 
pany of New York. 


Geo. W. Murray. 


In 1899 he entered the regular service of the latter com- 
pany and stayed with them until some time after the reor- 
ganization which resulted in the present Consolidated Rail- 
way Electric Lighting and Equipment Company. 

The Pullman Company regained the services of Mr. Mur- 
ray in August, 1905, in their shops at Pullman, Ill. Early in 
1906 he decided to go to southern California, and in- May of 
that year he became chief electrician on the San Pedro, Los 
Angeles and Salt Lake Ry.,. the position which he holds 
today. 

Ten new 25 K. W. head end generating sets are being in- 
stalled on the Baltimore & Ohio. 


Mr. F. P. Sherbondy, for seven years chief electrician of 
the C. R. & I. Ry., has resigned his position for one in the 
electrical department of S. F. Bowser. & Co., at Fort Wayne, 
Ind. 

HOLOPHANE GLOBES ,ON PULLMANS. 

The Pullman Company, has, recently placed orders for 
1,500 shallow Holophane _miniature hemispheres No, 303. 
These reflectors will be used for berth lighting by the Pull- 
man Co. 


DAVID W. PYE HEADS U. 8S. COMPANY. 

David W. Pye, just elected President and -a-+-Director 
of the United States Light & Heating Company, began 
his career in the newspaper world and in 1889 joined with 
Col. A. W. Soper, President and organizer of the Safety 
Car Heating & Lighting Company. -He was elected suc- 
cessively to the office of Purchasing Agent, Asst. to the 
President, 2nd Vice-president; and Vice-president while 
with that concern. In his new position he has as asso- 
ciates on the Board of Directors, Messrs. Edwin Hawley, 
Jules, E. French, Chas. A. Starbuck, Newman Erb and 
Theodore P. Shonts. 


Mr. Frank Koester of New York, in an important paper 
presented before the recent convention of the Society for 
the promotion of Engineering Education, held at Madison, 
Wisconsin, discussed in detail the educational system of the 
German technical universities. He also analyzed the condi- 
tions and standing of the German engineer as compared with 
our own. 


The Safety Car Heating & Lighting Company announces 
the appointment of Mr. John J. Mallay as their General 
Purchasing and Supply.Agent. Mr. Mallay will have charge 
of all departments heretofore under the management of 
Mr D, We Pye. 

NEW WESTERN ELECTRIC HEADQUARTERS IN 

MILWAUKEE. 

The new Western Electric headquarters in Milwaukee was 
formally opened on July 28th. The store, which is located 
at No. 378 East Water Street, is one of the finest equipped 
electrical supply stores in Milwaukee. It is in charge of Mr. 
INS (Co URGE. 
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The accompanying illustration shows the exterior of the 
new. store, which is a four-story and basement building de- 
voted exclusively to displaying and storing telephone and 
power apparatus and electrical supplies of every descrip- 
tion. The growth of business in Milwaukee led to the estab- 
lishment of the fine new quarters. 
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EXCAVATION BY ELECTRICITY. 

Common as is the use of electric power for various pur- 
poses in the stationary, or staple industries, it still strikes 
one as rather remarkable that it should be used in construc- 
tion work such as that of digging a canal. But it is being 


used for that very purpose on the Champlain Barge canal. 


ti 
ae 
rt ai 


Electric Excavator on the Champlain Barge Canal. 


Fig. 1 gives an exterior view of the excavating hoist in 
action. Fig. 2 shows the arrangement of the motor and 
hoisting drum. The motor used is 24 h.p., 3 phase alternat- 
ing current being supplied to it at 550 volts pressure and 
a frequency of 40 cycles per second. The entire hoist oc- 
cupies a floor space only 4% feet square, and weighs 4,700 


Motor and Hoisting Drum. 


The friction drum measures 14 inches in diameter 
and has a base of 27 inches. The hoisting rope speed is 175 
feet per minute, and the capacity of the hoist for a single 
rope is 3,000 pounds. The speed reduction is secured by the 
use of cut steel gears. The armature speed is made as low 
as possible in order to reduce the gear speeds, minimize 
wear, and obtain smooth running. 


pounds. 


LONDON SUBWAY CAR LIGHTING. 

A combination of direct and indirect illumination is being 
used with very good effect in cars of the Waterloo and City 
Railway of London. This is a “tube” or subway line where 
illumination is obviously important. The lights are placed 
in the center of the car roof instead of along the sides. They 
are enclosed in opalite globes, which throw a considerable 
volume of light onto the white enameled ceiling which, ow- 
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ing fo its peculiar shape, acts as a very efficient reflector. 
Seven 55 watt lamps serve to illuminate a large car. It is 
stated that some of these lamps have been in service for 
over a year and that the cars are well lighted with fewer 
lamps than are used in any other tube railway cars in 
London. = 
WESTERN ELECTRIC DOES BIG BUSINESS. 

Gross sales of Western Electric Company, New York, for 
the eight months to Aug. 1, ran at the rate of $61,000,000 
per annum, which is an increase of 48 per cent over the 
same period of the. 1909 fiscal year. July sales increased 
somewhat, showing a 50 per cent increase over July a year 
ago. This company now has 23,000 employes on its pay- 
rolls, an increase of 3,000 in the last four months, and com- 
pares with 17,000 last fall. The addition to working forces 
in the last few months has been necessitated largely by the 
increasing use of telephone apparatus in train dispatching. 


THE USE OF RAWHIDE PINIONS ON VIBRATING 
METAL-TO-METAL GEAR DRIVES. 

Rawhide pinions are usually considered merely as a means 
of stopping noise on medium and high speed drives and by 
far the greater number~ of them are used for that pur- 
pose. It is a matter of engineering experience, however, that 
rawhide is quite beneficial on gear drives where there is 
vibration from irregular load or other causes. 

This is well illustrated in the instance of the 1750-gallon 
quintuplex pump in the power plant of the Parral Power & 
Reduction (Co Par= 9 
ral, Chihuahua, Mex- 
ico. This pump as 
the illus- 

geared 
double re- 
duction to an induc- 
tion motor and fur- 


shown in 
tration is 
through 


nishes the circulat- 
ing water for the 
condenser. 
Originally eenes 
pump was driven en- 
tirely, by cut ‘steel 
pinions and cast 
iron gears. The 
pump was of so 


light a pattern that there was considerable spring in both 
shaft and frames. The result was constant annoyance from 
broken gear teeth, and in addition to gear renewals there 
was quite an expense due to the power loss of running the 
engines non-condensing while pump repairs were being made. 
The chief engineer had about decided to abandon the pump 
and replace it with another of different design when some 
one suggested the use of rawhide pinions. Accordingly four 
New Process pinions made by the New Process Rawhide 
Co. of Syracuse, N. Y., were substituted for the four steel 
pinions. Two of these are shown in the photograph, one on 
the motor and the other meshing with the big gear at the 
left. The other two are on the other side of the motor and 
placed symmetrically to those shown. These rawhide pin- 
ions were put into service over two years ago and there 
has not been a moment’s trouble with the gearing since. 
In fact the pump has been out of service only long enough 
to repack the plungers and replace the rubber valves. 

Rawhide where properly cured and machined makes up 
into a gear or pinion that is much the same as metal, ex- 
cept that it has no metallic ring and is ‘more elastic. This 
elasticity is highly advantageous on motor drives in that it 
absorbs the shock as large gear teeth come into contact 
and as cutting tools come into cutting contact, and it cush- 
ions the irregularity of load due to the reciprocating move- 
ment of parts in machine tools or geared power plant ap- 
paratus. 
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NATIONAL” srrents 


THE STANDARD ANY GAPACITY 

BATTERY FOR ANY TYPE 

CAR LIGHTING ANY METHOD 
SERVIGE OF ASSEMBLY 


C. L. A.—15 ASSEMBLED IN TWO-COMPARTMENT 
LEAD-LINED TANK 


BLISS-SYSTEM-MOSKOWITZ 
ELECTRIC TRAIN LIGHTING 


ECONOMY RELIABILITY EFFICIENCY 


These three all-important considerations are thoroughly 
demonstrated in the “ Bliss” and “‘ Moskowitz ”’ 
Systems of Electric Car Lighting. Actual figures 
obtained from operating conditions on a large number 
of railroads indicate conclusively the superior advan- 
tages of these two Systems over all others. 

Rohe Giese EATON with, LOWEST 
OPERATING COSTS are assured to the purchaser. 


Communicate with nearest office for complete information. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


“Bliss System of Electric Car Lighting.” “National” Batteries. | “Moskowitz System of Electric Gar Lighting.” 
NEW YORK CHICAGO CLEVELAND MILWAUKEE BOSTON SAN FRANCISCO 


Recent Patents Relating to Car Lighting 


A Review of the Patents Relating to Car 


Lighting 


and Allied Subjects 


Granted 


3 1 N7 Gab ‘@siak. 


967,133. SYSTEM OF MOTOR CONTROL. 

Samuel H. Keefer, Plainfield, N. J., assignor to Niles-Bement- 
Pond Company, Jersey City, N. J. Filed Nov. 8, 1909. An electro- 
magnetically actuated reversing switch is provided with a blow- 
out magnet and a pilot switch for preventing operation of the 
reversing switch until the counter electromotive force of the 
motor falls to a low value. 


967,186. CONTROL SYSTEM FOR ELECTROMAGNETS. 


Jay H. Hall, Cleveland, Ohio, assignor to The Electric Con- 
troller and Manufacturing Company, Cleveland, Ohio. Filed May 
13, 1910. These are connections constructed and arranged to cause 
energizing currents to flow successively through the winding in op- 
posite directions and to interrupt the second energizing current 
when it reaches a predetermined value. 


967,295. BRAKING ALTERNATING-CURRENT MOTORS. 


Ernst F.»W. Alexanderson, Schenectady, N. Y., assignor to Gen- 
eral Electric Company. Filed June 4, 1906. The method of braking 
an alternating-current motor of the commutator type consists in 
connecting the armature to the source, and connecting the field 
in shunt to the armature through a phase-shifting device adapted 
to shift the phase of the voltage impressed on the field substan- 
tially ninety degrees from the voltage of the source, and controlling 
the phase of the voltage impressed on the field to vary the brak- 
ing effect. 

967,296. ELECTRIC BRAKING. 


Ernst F. W. Alexanderson, Schenectady, N. Y., assignor to Gen- 
eral Electric Company. Filed February 19, 1908. The method of 
braking electrically in systems employing a plurality of motors 
of the commutator type adapted to drive a common load, con- 
sists in operating a portion of the motors as generators driven 
by the load and excited from the source of current supply, and 
operating other of the motors as generators driven by the load 
to return power to the source, the latter portion of the motors 
being excited differentially by the current generated in the first- 
mentioned motors and by the current returned to the source. 


F. W. OLIVER 
President 


CAR LIGHTING ENGINEERS 
WHO APPRECIATE 
HIGH GRADE STANDARD MATERIAL 
SHOULD INVESTIGATE 
THE REPAIR PARTS MANUFACTURED 
BY 


OLIVER ELECTRIC & MFG. CO. 
ST. LOUIS, MO. 


LAS. 1. d ieSabek 


967,190. SWITCH FOR ELECTRIC TOOLS. 

Louis’ A. Hauck, Cincinnati, Ohio. Filed Jan. 27, 1909. An 
electric switch for portable electric tools comprises terminals and a 
movable contact piece for making and breaking the circuit between 
the terminals (the terminals and contact piece being mounted in a 
protected position on the body of the tool), a thumb-piece capable 
of reciprocation, and spring-pressed means adapted to carry the 
thumb-piece from an intermediate position to one or the other 
of its extreme positions (the thumb-piece and spring-pressed 
means being mounted upon the handle of the portable tool), and 
means for connecting the thumb-piece and the contact plece. 


967,190 -SWITCH FOR ELECTRIC TOOLS. 967,295.—BRAKING ALTERNATING CUR 


RENT MOTORS. 
967,782. MOTOR-CONTROLLING APPARATUS. 

Samuel H. Keefer, Plainfield, N. J., assignor to Niles-Bement- 
Pond Company, Jersey City, N. J. Filed April 14, 1910. The sys- 
tem includes a motor; a reversing switch therefor, including two 
solenoids; means for controlling the energization of the solenoids; 
and a winding having a core placed to magnetically act on the 
movable members of the solenoids to prevent movement thereof 
when the motor is running, until the counter electromotive force 
of the motor has fallen to a predetermined amount. 


T. B. ENTZ 
Manager 
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This illustration shows the beautiful results obtained by ““Eye Comfort”’ system of Indirect Lighting in 
the Office of the General Western Freight Agent of the Pennsylvania Railroad Co. at Chicago. We 


can do just as much for your office. 


INDIRECT 
ILLUMINATION 


Pita yes Comfort” 
system of indirect 
illumination increases the 
working power of your 
whole force. It provides 
for clear seeing and clear 
thinking—prevents mis- 
takes and accidents. The 
Ae ele ahewe bennsyl- 
Vania orb ros and 
Ory ee oeotar rs. CO.s 
Trans-Atlantic Passenger 
Assn. and American Lo- 


comotive Equipment Co. have installed this system in their Chicago offices. 


Get in touch with our engineering department where data and recommendations will be 


submitted without cost to you. 


NATIONAL X-RAY REFLECTOR CO., 247 Jackson Boul., CHICAGO 


Association Directory. 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
PSOCKELAILY, Se OniiGe spetiele is erersialeletstanetsl ele tele ehere rs 92 La Salle St., Chicago. 

The annual meeting of the Association will be held in Chicago 
Sept. 27-30, at the La Salle Hotel. 


OFFICERS. 
President. 


; E. M. CUTTING, 
Engineer Train Lighting, Heating and Ventilation, Southern Pa- 
cific Railway, Oakland, Cal. 
First Vice-President. 
J. R. SLOAN, 
Electrical Engineer, Pennsylvania Railroad, Altoona, Pa. 
Second Vice-President. 
EL R. FROST, 
Hlectrical Engineer, Santa Fe, Topeka, Kan. 
Secretary. 
GEORGE B. COLEGROVE, 
Chief Electrician, Mechanical Dept., Illinois Central Ry., Chicago. 
Executive Committee. 
G. W. Murray, Chief Electrician, San Pedro, Los Angeles & 
Salt Lake R. R., Los Angeles, Cal, 
O. W. Ott, Chief Draftsman, M. P. & M., Oregon Short Line, 


Salt Lake City, Utah. 
C, R. Gilman, Chief Electrician, Chicago, Milwaukee & St. Paul 
Ry., Milwaukee, Wis. 
D. J. Cartwright, Electrical Engineer, Lehigh Valley R. R., 
Easton, Pa, 
“4. J. Farrelly, Electrical Engineer, 
Ry., Chicago, Ill. 
H. C. Meloy, Chief Electrician, Lake Shore & Michigan South- 
ern Ry., Cleveland, O. 
COMMITTEERS FOR 1910. 
COMMITTEE ON STANDARDS. 
C. R. Gilman, Chairman, Elec. Engr., C. M. & St. P. R. R. 
A. J. Collett, Elec. Engr., ve ne VR Set 
N. E, Lemmon, Ch. Elec., The Pullman Co. 
Cc. B. Young, Mech, Ener., C.°B. & Q. R. R. 
J. R. Sloan, Ch. Elec., Penna. Ry. Co. 
D 


Chicago & Northwestern 


COMMITTEE ON DATA AND INFORMATION. 
F . J. Cartwright, Chairman, Elec. Engr., Lehigh Valley Ry. 
0. 
J. A. Shaw, Elec. Engr., Canadian Pacific Ry. 
W. J. Eck, Elec. Engr., Southern Ry. Co. 


Geoy Reasnirk Chi Hlec Ca Gy W.ik. Ry Co: 


E. G. Smith, Ch. Elec., Pere Marquette R. R. Co. 


COMMITTEE ON ILLUMINATION. 


H. C. Meloy, Chairman, Elec. Engr., L. S. & M. S. R. R. 
C. J. Causland, Elec. Foreman, Penn. R. R. 

Alex MeGary, Ch. Hilee., Ni ¥. C. & H. R. R. R. 

He A. *Gardner, Hlec) Enew, C. By & Q: R. R: 

H. G. Myers, Hlec. Foreman, Santa Fe. 


COMMITTEE ON ACCOUNTS AND REPORTS. 


F. R. Frost, Chairman, Hlec. Engr., Santa Fe Ry. 

F, E. Hutchinson, Ch. Elec., Rock Island Lines, 

S. W. Dietrich, Ch. Hlec., C. & A. Ry. 

EK. W. Jansen, Elec. Engr., I. C. R. R. 

J. Andreucetti, Asst. to Hlec. Engr., C. & N. W. Ry. 
COMMITTEE ON IMPROVEMENTS. 


J. E. Parks, Chairman, Elec, Foreman Pullman Co. 

SW Wiehe Bohan, Mech. Bner., Northern Pacific Ry. 

J. de Hack: Fore. El. Ltg. & Power, Southern Pac. Co. 
H. M. Warren, Hlec Engr. D. L. & W. Ry. 

Dee Morrison blec. Ener. . io, 6clan Heo OR. ER, 


COMMITTEE ON SPECIFICATIONS. 


A. J. Farrelly, Chairman, Elec. Engr., C. & N. W. R. R. 

Geo. Griswold, Elec. Foreman, U. P. 

J R. Sloan, Elec. Hngr., Penna, R. R. 

A. W. Chambers, Estimating Engr., Pullman Co. 

Geo. Wa Murray, Ch. Hlecs S. P, EA. & Ss. L. RR. 

COMMITTEE ON SHOP PRACTICE. 

J. C. MecElree, Chairman, Elec. Fore., I. C. R. R. 

Ward Barnum, Hlec, Engr., Louisville & Nashville R. R. 

Jillette meh milecn. lines «io. Ro Re 

Frank Lane, Elec. Engr., Wabash R. R. 

W. H. Sherboudy, Ch, Elec. G. R. & I. Ry. Co. 
COMMITTEE ON TRAIN LIGHTING PRACTICE. 

H. G. Myers, Chairman, Elec. Foreman, Santa Fe. 

N. E. Lemmon, Ch. Elec., The Pullman Co. 

W.S. Bury, Hlec. Foreman, C. & N, W. R. R. 

Fred McGary, Elec. Foreman, Cc. B. & Q. R. R. 

O, L. Brainard, Elec. Foreman, Southern Pac. 

AUDITING COMMITTEE. 
Joseph Andreucetti, Chairman, Asst. to Elec., 
1g Re 


tL Myers, Elec. Foreman, Santa Fe. 


OC, & N. W. 
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RELIANCE ADJUSTABLE 
SPEED MOTOR 


This wheel controls 
the speed changes 


No electrical 
controller needed 


This is the only motor which by simple means gives the power, overload capacity and 
really accurate speed adjustment over wide ranges necessary to meet the changing condi- 
tions which are constantly arising in machine tool work. It gives a constant horsepower 
output at all speeds, stands heavy overloads, holds a set speed steadily under changing 
loads and shows a high efficiency. In contrast to the limited number of speeds and small 
ranges obtained with an electrical controller our method gives an unlimited number of 
running speeds throughout wide ranges. 


The starting and stopping of the motor is entirely separate from the speed control, 
allowing the shut down of the machine as often as desired without interfering with the speed 
adjustment. This also permits of the use of a rugged automatic starter which removes all 
possibility of abuse to either the motor or starting equipment. 


Our folder 10B contains interesting information for the machine tool user. Ask us to 
send you a copy today. 


We manufacture Reliance Constant Speed Motors for either alternating or direct 
current service. 


RELIANCE ELECTRIC & ENGINEERING CO. 


804 Huron Road Cleveland, Ohio 


Lhe CONVENTION NUMBER 


Railway Electrical Engineer 


@ Will be published on September twenty-fifth 

@ Will contain advance copies of the Committee Re- 
ports to be presented 

@ Will be the handbook of those in attendance 


Mr. Manufacturer: 


Can you afford to miss the best 
opportunity of the year to bring your 
supplies to the attention of the railway 
electrical men? 
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A Flood of Light 


is being experienced in every shop that is light- 
ed with Cooper Hewitt Lamps. Among them 
are included many of the leading railway shops 
of the country. 

Notice the above illustration. Doesn't that 
bear out our contention that the Cooper Hewitt 
Lamp is “Better Than Daylight’? 

Read the article on comparative tests in this 
issue, and remember that: 


Light is Cheaper than Labor 


COOPER HEWITT ELECTRIC CO. 


220 WEST TWENTY-NINTH STREET, NEW YORK 


AlbanyaNe Yo 2 « +1 >)s 66 State St. Cleveland,O. . American Trust Bldg. Philadelphia, Pa. . . 124 South 8th St. 
Boston, Mass. . . : . 161 Summer St. Detroit, Mich. . . . 518 Moffat Bldg. Pittsburg, Pa. , . . . Arrott Bldg. 
Chicago, Ill. . . . 40 Dearborn St. Minneapolis, Minn. . Met. Life Bldg. St. Louis, Mo. .- Missouri Trust Bldg. 


Cincinnati, O. First Nat'l Bank Bldg. 


A Locomotive Erecting Shop lighted by Cooper Hewitt Lamps. 
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Lion proenes— 


In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories. 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


N atimal Elertric a Lamp Assuriation, 


CLEVELAND 
The Banner Electric Company, The Brilliant Electric Company, Bryan - Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R.I. Chicago, Ill. 
The pussys Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
veland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Inc. Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General Inc. Lamp Co., degen Bice, aM ete. Co., 
Fostoria, Ohio . Cleveland, Ohio . Nays 
Monarch Inc. Lamp Co., Munder Electric Co., " New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
Shelby Electric Co., Standard Elec’! Mfg. Co., Sterling Elec’! Mfg. Co., 
Shelby, Ohio Warren, Ohio Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Elect. & Specialty Co. 


N. Y. City Chicago, lll. Toronto, Ont. Canada Warren, Ohio 
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You ought to be thoroughly 
informed about the newest 
way of lighting railway trains 
with | 


The New Edison 
Storage Battery 


Mr. Edison’s latest achieve- 
ment is a radical departure 
from all other storage batter- 
ies. No lead or acid in its 
construction. “The Edison is 
nickel and iron in potash. 


Consequently — great reduction No expensive annual cleaning. 
in weight (60 volt equipment— 


2, tons lighter). Freedom from buckling, growth, 


sulphation, or internal discharge. 


Bese ec oun cars GAL DOd Not injured by standing either 


Low cost of maintenance. _ discharged or charged. 


Long life. It is not. injured by overcharging. 


Write for Complete Information to 


Edison Storage ‘Battery Company, 120 Lakeside Avenue, Orange, N. J. 
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Steel Flange Pulleys 
For Axle Dynamos 


Efficiency 


is the great criterion by which we judge all things 
that work, whether it be a steam engine, a gen- 
erator, a motor or a storage battery, or even 
among the workers of higher order, the personnel 
of the manufacturing and selling forces of our 


great industries. 


The Railway Electrical Engineer is a most 
efficient worker of the latter class. It goes direct to 
over Ninety Per Cent of the real buyers of elec- 


trical equipment on all the railroads of the country. 


It is now serving a large number of electrical 
manufacturers as a most efficient auxiliary to their 
selling force in their particular field. Why cannot 
it serve you with equal efficiency? 


RAINAY 
ELECTRICAE. ENGINEER 


92 La Salle Street CHICAGO 


LIGHT - STRONG 


Unaffected by sand, water, snow or vibration. There 
is nc cast iron whatever used in its construction. It 
never breaks. Theideal pulley for car lighting service. 


Oneida Steel Pulley Co. 


ONEIDA, N. Y. 


CQOMMERCG 7 
COM ACCLA : 
raw STORED| SUNLIGHT 7s 


ACETYSENE: 
IS THE BEST AUXILIARY 


as popularity of electric car lighting depends to a certain extent 


A 
D 
E 


upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. {The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a_ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 
Booklet “C” on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 


aaa renee ES ERAN 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONTO 
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The “American” Special Pulley 


FOR 


Railway Car Electric Lighting 


At the recent Buffalo Convention our Engineering head de- 
monstrated this special type of pulley, and experts pronounced it 
the best and most up-to-date article of its kind! 

We have embodied in its construction, the patented groove in 
face, which has caused our regular standard design belt pulleys dur- 
ing the past twelve years to win such wide spread favor at home and 
abroad. ‘This groove eliminates the air cushion from under belt by 
permitting constant air escape, thus enabling pulley to run more 
freely and to transmit fully 33 per cent. more horsepower than 
would a plain face metal pulley. The belt contact is also decided- 


/ ly enhanced. 

It is also a parting pulley, and can be readily put on or removed from 
axle—gripping latter closely by clamping bolts. The All Wrought 
STEEL Material makes a light, but amply strong pulley—one that is in- 
destructible, accident proof, long lived and practically free from repairs— 
therefore economical and the best value to be had. 

You also should be interested in the AMERICAN STEEL SPLIT PUL- 
LEYS of which we have sold one million anda half during the past twelve 
years. 


Diameters 6 ins. to 60 ins. Se Width 2 ins. to 36 ins. 
Also diameters intermediate to those listed. 


Full details and new catalog yours for the asking. 


The American Pulley Company 


Chicago Branch, 124 S. Clinton Street Main Office and Works, PHILADELPHIA, PA. 


In order to place this book in 
the hands of every engineer and 
man _ responsible for the eco- 
nomical operation of motors and 
motor-driven tools, we will waive 
the charge of fifty cents, the 
published price, and put it on 
your desk all charges paid on 
receipt of request on letterhead of 


responsible concern. No atten- 


tion to postals. 


128 pages, 5”x7", illustrated, 


bound in cloth. 


Address 
THE CUTTER COMPANY 
19th & Hamilton Streets 
Philadelphia 
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Jandus 
“Railway Standard” 


Fans 
The Jandus “Twin Oscillator” 


Latest Development in Railway Car Ventilation 


The Twin Oscillator (Patented) is expressive of the spirit of Progress 
which characterizes the efforts of the Jandus Electric Company. We have 
aimed, not to keep up, but to always be ahead with our railway ventilating 
specia. tes. This policy is reflected in the twin oscillator which is not only a 
fan in name but a scientific ventilator. A long car cannot be effectively 
ventilated by fans placed at the ends. Two Jandus Positive Drive oscilla- 
tion fans are mounted back to back on an ornamental support which in turn 
is suspended from the center or upper deck. 


thesideventilators 
take anda distrib- 
sures supply of 
* equable agita- 
| the car. 


Situated between 
a localized air in- 
uted discharge in- 
fresh air and its 
tion throughout 


TWIN OSCILLATOR (Patented) 
Scientific Ventilator 


Jandus Fans have been adopted as the Standard for Railroad Service 
on the American Continent. They are used in large quantities by almost 
every prominent Railroad in the United States and in most cases exclusively. 
Steamship lines all over the world have followed the examples of the Rail- 
roads in the employment of Jandus Fans. 


Send for Catalog ‘“‘Railway No. 37”’ 


The Jandus 


Electric Co. 


Cleveland, Ohio 
New York Chicago St. Louis 


al RAINY ee 
» ELECTRICAL EM GIVEER 


WITH WHICH IS INCORPORATED THE 


Electric Trunk Line Age 


The Official Journal of the Association of Railway Electrical Engineers 


Cents per Single Copy 


Vol. 2 » Net kA JANUARY, 1 9 1 1 $1.00 per reer Domestic— $1.50 per year Foreign No. 8 


ae Fifty years of efficient service in installations on whose 
Ss reliability both the safety and convenience of the public 
have depended have proved Kerite Insulation to be the 


safest, because it is the most reliable; and the most econo- 


mical, because it is the most durable. 


If you use insulated wire and cable why not use 
#ethe best? 


Others have found it infinitely more satisfactory in service 
and far more economical in the long run. 


ee Insulated Wire & Cable samen 


Incorporated by W. R. BRIXEY 
Hudson Terminal, 30 Church st., New York 


Western Representative 


| WATSON INSULATED WIRE CO. 


Railway Exchange, Chicago, Ill. 
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Absolute uniformity of ribs and a heavy core plate to pre- 
vent buckling, are the first essentials of the Train Lighting 
Battery. 

The above reproduction shows the evenness of the ribs in 
the active portion of a Willard Storage Battery Plate. 

Moderate first cost and low maintenance, coupled with 
mechanical perfectness, warrant your investigation of The 
Willard Batteries for train lighting. 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY CO. 


CLEVELAND, OHIO 


WESTERN BRANCH EASTERN BRANCH 
320 DEARBORN ST. 1876 BROADWAY 
CHICAGO, ILL. NEW YORK 


CONTENTS 


OF THE 


Railway Electrical Engineer 


Vol. Il 
A 
Accounts and Reports—Committee Report.......... 97 
AWdidstaplemeteadiieht Nenlectotesq.. sare aiatate sere 242 
Advance of Electricity on the Railroads............ 174 
Ampere-Hour Meters on N. Y. C. & H.R. R.'R..... 37 
Ammualm convention Of vAcewkae Heo EGE? ryan seca ergata: 86 
Nscociation) . © mcers, fore, 191 in wayne seseae erie) ane 133 
Aitemanemestiatina “Apparatusiqnn. ++i => 2 166 
Aitomiaticmencainue [sine GOmMiMe CUO inure aetenente rere chee 16 
B 
Bolleraocalesenevention: by Hlectricitves. = aac se 238 
Cc 
CORISTEINS * Tia Gee anti sb geen Gini Geae oes eee Rea nace ee 
CGapeeiontmnomande Electric elractiOnp ascribe 239 
Gare le teh timo NCC ON TIT 2). ras eee et ens cater ae ie ee eee 176 
(Gaye Casitas (CHEN sae ease ocr eeieicac plone cae peers ores nate 
EAs SN a oe 1, 24, 46, 152, 172, 190, 206, 224, 240 
Cam leiahtino ms © Osta CCOUNtIN Gs eye ae eee clemiiarate ce 240 
(Cave Wiainl EE Cyn <a ericmieg Sea PAE Pg Saree et can tet og Ee 105 
Car Ventilation with the Jandus Gyrofan........... Ril 
Gareromeibratiea lignting “Battertes. asi) sete tienes & 178 
Ghramcinosel sl OmpOmo0le VOLS 1 oes nates eer eeien eae 42 
Charcomomeliomoim New Wesignaw.. ts noir coe ctr: 19 
Chicago’s Attitude Toward Electrification............ 189 
Chicago Great Western’s New Steel Train.......... 242 
ChicacosLerminaglerlectrincation Otiudy.s.... ea. 247 
Comtingioucmeunnent Motor Speeds. s..:.s5065eecks. 183 
D 
DaneersnoneGasm eichting or UraitiS, «co. ehos oes or 119 
Dercniorattoneomteel Conduit. .2.5 scandens ee: 63 
Detroit aunnely Electrical “Hquipment.....%...5-.. +. 245 
Direct “Acting: Time Limit Circuit Bréakers......... 185 
(DOS ASIN Cie as 5 Sco a er eee eee 221, 238, 257 
Peer PU Serle «sine Coy oe aus ENG Add BRS el 3 
E 
Cte oacraies Otminadl ways, PACCERIIICAtlON myeenaect pi estes ils} 
Edison storage Battery of 1910... -2....... 60, 186, 201, 219 
MilectnicsGraness ror Freight iandlinges.....c.. 488: 72 
lectricmleicnimeron Railway iCarsncs nce cwccie asc 207 
Milecmicweiaitinowot Roundhouses. s 41.626... e sce 155 
Hiectrical-Operation of Drawbridges..... cs.d. «.0ee8 120 
Electrical) Power in Machines Shops.....-4:.c...cec: 69 
Mlcctricaleinstalation ate Bac O--Shopsin oo. Gee oe 125 
Electrical Train Equipment in South Africa......... 220 
Electrical Work of Physicalische-Technische......... 118 
Electrification from the Operating Man’s Viewpoint.. 246 
Pieciritication oraSsteant Railwaysiiasdescs. <csbuhoeeeen 52 
Pap ROULet Gorm C@leaning). 6.4). 22% ss deek nee oeeuatles « 45 
Horapean Car Lighting Systems. .i......6.0.4 25.4% 14 
Examination for Baggagemen-Electricians........... 40 
Pca vationebyatlectricity 20. acy ss boss co ee nt ois oe 84 
Eanipitors at Auk, H. E1910: Convention:.-....... 141 
ELE 0 8 SEES ANG SW SN Cy a 23 
Peeohtomanadine «By Electricity... <3 sacs suns 68 
Precuteahede praversing - Crane, .i24.0ksscede. sds ene 81 
German Results with Storage Battery Cars.......... 214 
H 
Haniimaum linesmElectricians Conferences. - ss. 242 
Tellier. Sioyevauih. aN oyo! Ie cmemeec uote temereciee crn 0 bic nines tart ea eee 82 
ElOteVWiremsystem on Lunesten) am pS ae ccsem >. see 127 
I 
Diltumsnatinom upinecr.” [NG isi. so dee sie ne ene oes oF 68 
Ma eatr iti CLO TMM eRe Siccete chats a Gielen arn eer cusrasiataes omens 153 
Wteinactlaey over AMS Haniel ecm ciee GPa c cites Crack Greene ae 147 
Mitiminometerminonaillway. Practice, Phe. s25...ch...- 158 
Min pLrovementmuine Lachtine Old) Carss.scs.e..... >. 29, 56 
improvine srinciency andePower actors. <1... 24.54. 108 
Encandescentmrleaditoht. bampsmae sec ceei. cei iscne 156 
Individual Lighting of Machine ,Tools............... ila 
lpeilectyicundction: DangerOusin: wee. ko iasc cei fis 131 
L 
Latest) Datavonscinale Phase Operation. ...........4 244 
Minewohatte Dirvervs, Individual Motors. .c2:...0¢:. 00. 73 
SOcCOmoriyemonrOke sitleG hicarown <i «wan cl aes 208 


June, 1910—May, 1911 


iLxernckorm “Siiienr “Ceue eam abales.. |, wo oumodhe su Gas 0 oOne 84 
One OTC Dae ere e rt noid DG I IE OE OF 45 
Woudespeakine elelephonesun cerns acer. oon see 128 
M 
Maintenance of Way Association Reports........... 247 
Ma Gy Beeitamm sic htinom ie por teamnes. cnet cola cece cee 32 
Metallicn Bilaments Lampe anuracturen 11-4. e ten 8 
Modern sis hitinouegen ree er ete Tarear iS rice. kt. 7 eure 163 
Moderne eiohting = Eqiiprmentsmwrria naa sa mete 18 
' Modern Tendencies in Electric Locomotive Design.. 211 
MorrisaiMoskowitz) (250-7 steno une > sc ey ee NS tee 149 
IVE OLOR DELVES) Nee oes yan ce eed en SR sedis so a levee eo 67 
Motor Drives in the BurnsidesShops............-..a+ 76 
Me Pee Chem NL UT ault-en comin ten te Re its, ato aie ae ey 172 
O 
Opening of the Detroit River Tunnels............... 180 
P 
Passing sot tie. helegra piv sinemercme se ae ae. oc 189 
, Pennsylvania Railroad Battery Charging Station..... 11 
Bracticaladdlumimationgees suited ieee hence ee one 162 
Practical Operation of Direct Current Motors....... 236 
Epa eh CaleStumtse Diy, ee ha Chl calla Viletlneme sateen eee 64 
Prentice System of Wireless Train Control.......... 228 
Pressed (steel SAxleseulleyg amare mina ek is kate oe ee 12 
Pullman Company’s Shops—Electrical Equipment... 248 
tS Ve) avis VV nn te he bn ees Iam ect a Br 149 
R 
Railway Appliance Show Eextibits..4.. 00% os<.4seeure 252 
Pivatlwa yak ClepMOnVarnciy ae eee ten mrt aiale tear 254 
Ratesaatid “Nes itltseoaasein mtteemnc tee carats omens Se sesneee 151 
ReadvillesShops oie .Y..N. Gleéa Elako Ro. soe) 183, 199, 217 
Recent Developments in Electric Lighting........... 3 
Recording Watt Meters in Railway Shops........... 85 
S) 
Saretveine | ratie LIghtiOg Meare eh ede ter..« dale a dees 5 
Selectors in Railway. Telephone Service...........::- 225 
Semi-Annual Convention at) Buitaloteas..4-4. 4+ sae 25 
Simple Head-End Voltage Regulator... ............. 38 
Single Phase Locomotive for the Loetschberg Railway 233 
Siiey amvel Monee Jalowise: IMiknmonmerst@il, . 6 os aqgonncaccec We 
Sitopm la tactice—— Comimittecmseportameran ae: sere 98 
Sort, Mla mee T Comeumth as ceed eames cans. ai ieee arses venta ts 15 
STOKER pre ewer Seek octane See ae ie een ents el el nal Sak 205 
Some Features of Synchronous Motor Operation.... 198 
Specifications—Committee Report ................... 94 
Standards—Comumittee WepoOtt ces. .asee.s.. osceaee 88 
Siandaramo mlm ta slong s etemetet rte terete tk etree re 223 
Siandandizatiotmonme\lOvore Diiviestare rests tae eset 70 
Steam MlectricalZocomotiveeeper aia eto ei ees 20 
storage Battery Gell Rejuvenation. o.oo ccsd ec ancn eves 6 
Loree ebatterys Locomotives... csiwss ues an « Sone 152 
Storage Battery Trucks for Freight Handling....... 191 
Swiss eAccumulator, LOcOmetIVe:. ..iumucweans fess oe 160 
- dy 
Telegraph Superintendents’ Association ............. 224 
Telegraph & Telephone Train Dispatching........... 256 
Telephone Equipment of an Electric Railway........ 231 
SlelepmonerscclectOimivesistamGes mm. seit estes eee 231 
Mernunalee le ctitileatOnsmes a swat s seetareti cierto 192 
hestwotmarn lt lectricmi lead tohtinem Setanmesinc dette 78 
esi OimotOLaccm balteryan Galerenis. mis tei merce ned melee 182 
Miirece icthodsuote shoppe 219 atin ome remy. eee enti: 80 
Werner etal SUR UD NE 5 Whee ear nant tat aoe rer as Se each eee pe Sth 132 
iiiabbaveccone (ae UWikalee IBNSRe ey etter os bam Lh ome Goat: 195 
Train Lighting Practice—Committee Report........ 90 
Trunk Line Electrification in Austria-Hunegry........ 146 
V 
Mariaples speed inductron sWiotOrSm... ane ne 216 
mVietitiatiomotelwallwaye bascencets ans. scees sees 47 
NARA COIS S41 Olly cA. tek ees iodine hae tic osu, sats. 3 anc heehee 45 
WwW 
WSS eNOUSCy CrCOs oh vagd aciia Masai stt aso ag po be arene 110 
Wireless Experiments on the Union Pacific.......... 229 
Warelessuinmelxatl wid va SCL VIC Crpetentcter ee eterstercloieis cece ate era 230 
Workuof.the 191074. oR. Bi E. Conventionas. (225. es 134 


January, 1911. . RAILWAY ELECTRICAL ENGINEER * 


Electric Trunk Line Age 


A Record of what Electricity as Motive Power can do under Steam Railroad Conditions 


Announcement 


On December 7th a merger was made of ELECTRIC TRUNK LINE 
AGE with RAILWAY ELECTRICAL ENGINEER. 


The latter publication—already favorably known for its progressive han- 
dling of Electric Car Lighting matters—will, beginning with January, 1911, 
be enlarged by the addition of an Electric Traction Section, and incidentally 
also by the addition of an Electric Shop Section, so that it will henceforth 
cover every phase of the use of electricity for railways. 


It is already, and will continue to be, the Official Journal of the Associa- 
tion of Railway Electrical Engineers. 


By special arrangement, all articles which would have appeared in 
ELECTRIC TRUNK LINE AGE will hereafter appear in the Electric 
Traction Section of RAILWAY ELECTRICAL ENGINEER, of which Mr. 
i C. L. de Muralt will be Editor. 


Our subscribers will, without extra charge, receive the combined papers 
for the remainder of their term of subscription. 


The subscription price of the combined papers will be what the price of 
each of them was before—One Dollar a Year. 


If you are in arrears with your subscription, may we ask that you kindly 
pay it up at once? 


We shall do our level best to make our paper as interesting to you as 
it has been in the past, or better if we can. In the Electric Traction Section 
we will, as heretofore, keep you in touch with progress in railroad electrifica- 
tion, both here and abroad, by descriptions in non-technical language and fully 
illustrated, by data on the financial aspect of electrification, and by clear and 
concise comparisons of the various electric systems which are applicable for 
use on railways. | 


The continuation of your friendly interest and of your patronage is there- 
fore respectfully solicited for the new combination. 


MURALT & CO. 


ENGINEERS 


Win 
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Flectric Lomp 


4 


\ . 
© 
Ss gS 
VION PROGRES 


In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories. 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


a, 
oa 


CLEVELAND 


The Banner Electric Company, The Brilliant Electric Company, Bryan - Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 


The Buckeye Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
Cleveland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Inc. Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. Newey Ck 
Fostoria Inc. Lamp Co., General Inc. Lamp Co., Jaeger Elec’! Mfg. Co., 
Fostoria, Ohio Cleveland, Ohio N. Y. City 
Monarch Inc. Lamp Co., Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. ‘, Pawtucket, R. I. Warren, Ohio 
Shelby Electric Co., Standard Elec’! Mfg. Co., Sterling Elec’] Mfg. Co., 
Shelby, Ohio Warren, Ohio : Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Elect. & Specialty Co. 


N. Y. City Chicago, Ill. Toronto, Ont. Canada Warren, Ohio 
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BUCKEYE 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 
designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. 


equipment will increase the life of the 
battery and provide an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged. 


Do You Know How And Where To Use Them? 


SANGAMO ELECTRIC COMPANY 
Springfield, Illinois 


January, 1911: 


What you want from an 
ey lighting equipment is 


Light 


You want light in sufficient quantity 
and of proper quality. 


You want this light when you want 
it and where you Want it. 


You want this light supplied at a 
minimum cost of labor, material and de- 
preciation. 


Weare furnishing a complete electric 
system from the generator to the lamps. 


We furnish a generator of ample capa- 
city for all the light you Want. 


It is ready When you want tt. 


Our fixtures distribute the light Where 
you want tt. 


The careful consideration of each and 
every component part and operation in its 
relation to the efficiency of the system as 
a whole is the foundation principle in the 
design and manufacture of our electric 
equipment. 


This system is known as our B, C. S, 


The generator has the latest improved 
suspension, is positively dust-proof, easily 
accessible and has ample capacity for all 
service. The oiling device is positive, pro- 
viding ample lubrication, the pole changer 
ts automatic and simple and the armature 
is designed according to latest improved 
practice with form wound coils. 


RAILWAY ELECTRICAL ENGINEER 


Our dynamo regulator is designed and 
built to insure proper battery charge by 
perfect control of the generator output. 
This control is accomplished by a carbon 
pile resistance in series with the dynamo 
field, and is varied by the action of a current 
and a voltage solenoid to meet the varying 
conditions of speed and battery charge. 
The constant normal rate of battery charge 
is lowered when approaching full charge 
and continues until the battery is fully 
charged. 


The generator cannot be overloaded as 
the output does not exceed that for which 
the regulator is set; but the maximum 
output is always available. 


The lamp regulator keeps the boltage 
constant on any number of lamps, from 
one to the full number in your equipment, 
by a variable carbon resistance in series 
with the lamps. 


All necessary connections and resist- 
ance units are located on the front of the 
regulator boards and easily accessible. 


Our one standard equipment meets all 


requirements and with minimum attention 
gives efficient service. Used with our latest 
electric fixtures equipped with “Safety 
Shadeholders” and ‘‘Corona Shades” an 
ideal illumination for railroad cars is ‘‘at 


your service.” 


The Safety Car Heating & Lighting Co. 


Philadelphia 
St. Louis 
Washington 


2 Rector Street, New York 


Chicago, Boston 
Montreal 
San Francisco 


a 


ADLAKE- 
NEWBOLD 
AXLE TRAIN 
LIGHTING 
SYSTEM 


Complete Descriptive 
Matter Cheerfully 
Furnished 


The 
Adams & Westlake 
Cor 


NEW YORK CHICAGO 
PHILADELPHIA 


DATA 


is a 3x5 card file magazine, owned and edited by 12 engi- 
neers engaged in practical engineering work of every kind. 


It contains, each month, 28 sheets of up-to-date engineer- 
ing information. You detach each sheet and place it in 
your alphabetical file where it is instantly available when- 
ever you wish. We would like to send you a sample copy. 


Your name on a postal card will permit us to do so. 


DATA 


92 La Salle Street Chicago, IIlinois 


; Rubber Insulated 


SIGNAL WIRE CAR WIRE 


To Meet the Most Exacting Specifications 


COLONIAL 
COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


Standard Underground Cable Co. 


Pittsburgh, Penna. 


Boston NewYork Philadelphia Chicago St.Louis San Francisco 


Neer SSeS 


RAILWAY EEE CERICALF ENGINE Bie 


The “AMERICAN” 
SPECIAL 


(Patented) 


For Railway Car 
Electric Lighting 


While this pulley is made to meet the 
special demands of electric car lighting, 
its general principles are not differeni 
from the World-famous “American” 
Belt Pulley. 


It has been pronounced by experts 
the best of its kind. This is but natural 
as it is the “first cousin” to the “Ameri- 
can” Wrought Steel Pulley. 


It is a parting pulley:—light, strong, 
easily put on or taken off, indestruc- 


— tible, accident proof. 


Write for more explicit information. We will 
cheerfully send you our complete catalog showing 
the full line of our standard belt pulleys. Made in 
sizes 6 inchto 60 inch diameter: 2 inch to 36 inch 
face. Also made in sizes intermediate tothose listed. 


THE AMERICAN PULLEY COMPANY 


MAIN OFFICE AND WORKS, PHILADELPHIA, U. S. A. 
CHICAGO BRANCH, 124 S. CLINTON ST. 


Vol. 2, No. 


ot 
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Wherein | 
The “Tudor” Positive Plate iat 
Is Superior 

For Car Lighting Service 


Of all the various forms of Plante type of plate con- 
struction; the ‘‘@udor’’ Positive Plate has the distinc- 
tion of possessing the greatest mechanical strength. 


Its special features are: An exact proportioning of 
the ribs; the distinctive feature of the through and through 
circulation of electrolyte; the reinforcing features made 
possible by its type of construction: the large amount of 
reserve lead in the ribs. 


The plate structure is such as to give. strength, to. 
minimize growth and .buckling, to’ decrease .sediment— . 
resulting in long life. The “Tudo” Positive Plate 


ESR EO 195) 


To what address shall we mail a copy of Catalog C ? 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1910 


NEW YORK — BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SAN FRANCISCO TORONTO 


WESTINGHOUSE 


? 


Tungsten Train-Lighting Lamps “Wire Type’ 


A Lamp Without A Rigid Joint 
Have You Investigated This New Development In ‘Tungsten Filament. 
For Full Information Address 


Westinghouse Electric &-. Manufacturing Co. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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en iain 


‘Gyrofans in Service in Union Pacific Dining Car 


Are giving perfect satisfaction on 
the best trains of the best railways 


We are specialists on railway fans of all types and our ventilating products are 
used by every large Railway and Steamship 
Company in the world. 


Write for catalog--Raikway No. 37 
The Adams-Bagnall Electric Company 


Cleveland Ohio 


New York Philadelphia Pittsburg Chicago Atlanta 
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‘Two New Departments 


Two new departments are started in this issue of the 
RAILWAY“ ELECTRICAL ENGINEER. 


They will hereafter be regular features each month. 


Electric Traction 


Articles such as ‘‘The Passing of the 
Steam Locomotive’’ and ‘‘The Smoke- 
less Railway Train’’ are common now- 
adays. Apd no wonder. 


Hiectric Traction is the biggest thing 
-n the future of the railways. It is in 
the very near future. Every day sees 
more of it in the present. 


The Electric Traction Section, edited 
by Mr. C. L. de Muralt, Professor of 
Electrical Engineering at the Univer- 
sity of Miehigan, will keep our readers 
abreast of the trunk line traction de- 
velopments of the day. 


Machine Shop 


Electric motor drive is fast becoming 
standard practice in railway shops. It 
is only a question of a few years till the 
line shaft will be as obsolete as the pin 
coupler. 


The change from the old style to the 
new presents many interesting prob- 
lems for the shop man. More and more 
of his time and attention will have to 
be devoted to them. 


The Shop Section, edited by Mr. Geo. 
W. Cravens, will be for the purpose of 
giving a clear understanding of how 
these problems are to be solved. 


Both these fields are of the greatest interest and impor- 
tance to railway men, and especially to those in the 


Motive Power and Engineering Departments. 


A Special Subscription Offer 


To make sure that every railway man interested in electricity will take advantage 
of this opportunity,to provide himself with the best and most valuable up-to-date 
information on his work we are offering to send new subscribers the RATLWAY 
ELECTRICAL} ENGINEER from January 1911 to March 1912, inclusive 
on receipt of one dollar accompanying the attached blank, 


Remember that this is the only paper devoted to electricity on the 
steam railway—to electric traction under trunk line conditions. 


RAILWAY ELECTRICAL ENGINEER 


A Journal for the Railroad Man of Tomorrow 


92 La Salle St: Chicago, Ill. 
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ODEID 


Nuf sed 


Every User Knows 
the Results 


ae Send for Literature 


Oneida Steel Pulley Co. | 


ONEIDA? NX. 


Non-closable on Overload Circuit 
Breakers which will not permit 
being held in closed position 
against overload or short circuit, 
are being more universally used 
as they are fool-proof against the 
abuse of careless operators. 


The 
Philadelphia 
W.C. Jessup, : - 120 Liberty Street, New York 
H. W. Mac Vaugh - - 1122 Park Bldg., Pittsburg 
H. F. Darby, Jr., - 1555 Monadnock Block, Chicago 
Burton R. Starr. - - - = - Seattle, Wash. 
Eccles & Smith Co., San Francisco Los Angeles 


Portland, Ore. 
Electric Manufacturing Sales Company, Denver, Colo. 
W.L. Upton Co., Brown-Marx Bkig., Birmingham, Ala. 


January, 1911. RAILWAY. ELECTRICAL ENGINEER ig 


Muralt & Co. 


Engineers 


Are well prepared to handle all problems that arise in connection 
with the work of the Railway Electrical Engineer. 
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ACETYSENE: 
IS THE BEST AUXILIARY 


| Nie popularity of electric car lighting depends to a certain extent 
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upon a satisfactory auxiliary. The question is, what is the most 

satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. {The traveling public demands a good 
light when electricity fails. | 
COMMERCIAL ACETYLENE furnishes such a _ light -economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 
Booklet “C”’ on request. 


THE COMMERCIAL ACETYLENE CO. 
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OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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The Year Ending December 31, 1910. 

IE HE year 1910 has witnessed a remarkable growth 
and expansion of the use of electricity on the 

steam railways. The number of electric lighted cars 

has increased at least one-half. Notable shop motor 

installations are those on the New York, New Haven 
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and Hartford, Chicago and Northwestern, and Chesa- 
peake and Ohio. It is safe to say that four-fifths of 
the new shop machinery installed during the year is 
motor driven. The most important developments in 
electric traction under steam railway traffic conditions 
have been the opening of the Pennsylvania Terminal 
in New York and the Michigan Central Tunnels un- 
der Detroit River at Detroit. Announcement has 
been made of the intended extension of the electrified 
zone on the New York Central and on the New York, 
New Haven and Hartford, while it seems practically 


certain that electric traction will be supplied for a con- 


siderable distance on each side of the Cascade Tunnel 
on the Great Northern. 

This development has been hindered somewhat by 
the depression which has prevailed in railway circles. 
A good deal of new building and equipment has been 
held up. A great deal of work has been planned which 
will be executed in the near future. From present 
indications the year ending December 31, 1911, should 
“bust all records wide open.” 


Announcement Extraordinary. 


N December 7%, arrangements were completed 

whereby the ELectricaL TRUNK LINE AGE is con- 
solidated with the RAILWAY ELECTRICAL EN- 
GINEER. This means that the trunk line traction 
field, which we feel has not hitherto been adequately 
covered in this paper, will hereafter get the attention 
which is its due. 

The Exectric TrRuNK Linge AGE was started in 
October, 1907. it was ‘a monthly publication de- 
voted to electric trunk line traction matters and edited 
by C. L. de Muralt. Under the new arrangement Mr. 
Muralt will write for the Traction Section of the 
RAMEY eee CTRICAL ENGINEER ithe articles 
which would otherwise have appeared in the ELeEc- 
TRIic TRuNK LinE AGE. The short sketch of his life 
which appears in the following page will tell our 
readers something more of Mr. Muralt. Suffice it to 
say here that he is one of the foremost electric traction 
authorities in the country or in the world. 

At the same time it was arranged to secure the 
services of Mr. George W. Cravens as editor of a Shop 
Section. This section will be devoted to practical prob- 
lems arising out of the use of electricity in railway 
shops. It will not be technical, neither will it be so 
obvious as to be trite. It will supply those working 
with electrical machinery with up-to-date, accurate and 
practically useful information. Our aim is to make 
this section of the greatest possible service to the man 
on the job. 

Mr. Cravens was for a long time associated with the 
General Electric Company and later engaged in inde- 
pendent consulting engineering work in Chicago. He 
has been an active contributor to the technical press, 
and his wide experience in all branches of electrical 
work makes him peculiarly fitted to edit a section of 
this kind. 

We are pleased, indeed, to be able to make this an- 
nouncement at this time: We feel that these two addi- 
tions to the staff strengthen the paper greatly. We 
like to think of it as a sort of Christmas gift to our 
old subscribers and to the new ones which have come 
to us withthe ELectric Trunk Line AcE. We are 
giving them two papers for the price of one—the price 
of the combined papers will be the same as that of 
each of them before. 

Incidentally, we are mighty glad to be able to hand 
our advertisers this little Christmas present of in- 
creased circulation and increased advertising efficiency. 


C. L. DE MURALT. 


Carl Leonard de Muralt was born in Brooklyn, N. 
Y., Jan. 29, 1873. When he was six years of age his 
parents removed to Switzerland, where he was edu- 
‘cated, graduating from the Polytechnic at Zurich, 
Switzerland. The call of the land of his nativity was 
strong within him, however, and soon after his grad- 
‘uation he returned to America and entered the employ 
of the General Electric Co., at Schenectady, N. Y. He 
‘spent some three years in the shops, and was then 
made engineer of the Company’s European Lighting 
and Power Department. The design and erection of 
some of the most important plants installed through- 
out Europe came under his direct charge while acting 
in this capacity, the most noteworthy, perhaps, being 
the city lighting plant at Madrid, Spain, which was 
one of the earliest electric plants to employ high ten- 
‘sion alternating current. 

His work soon brought Mr. de Muralt in close con- 
‘tact with the electric traction field, and he became as- 
sociated with the 


firm of@ se brown: 
Boveri & Com- 
‘pany of Baden, 


2 W idezveimirand: 
widely known for 
th ¢€.4n pl onic 
work in the applhi- 
cation of electric- 
ity to railroads. 
Switzerland, with 
her abundance of 
Alpine waterpow- 
er, has from the 
earliest days of 
electricity shed 
‘out an inviting 
field for the elec- 
ttica ly engineer, 
and the mountain- 
ous profile has 
produced some 
extremely hard problems. Existing systems of elec- 
tric operation were found entirely inadequate and it 
was here that the three-phase system was first evolved 
‘to meet and conquer the unusual difficulties. 

Mr. de Muralt had an exceptional opportunity to 
observe the successful results which attended the work- 
ing of electric traction in practice. As the many the- 
retical objections were dissipated by practical dem- 
onstrations, he became more and more firmly con- 
vinced of its particular field of usefulness in very 
heavy railroad service. 

Mr. de Muralt returned to this country in 1903 and 
engaged in electric traction practice as a-consulting en- 
gineer. This practice has been maintained ever since. 
His connection with the University of Michigan be- 
gan in 1906. He is now professor of electrical engi- 
neering in that institution. 

In 190% he began the publication of ELrcrric 
Trunk Line AceE—A Record of What Electricity 
as Motive Power can do under Steam Railroad Con- 
ditions. This magazine, issued monthly up to Decem- 
ber, 1910, has now been merged with the RarLway 
ELecTRICAL ENGINEER, Mr. de Muralt assuming the posi- 
tion of Editor of the Traction Department of the com- 
dined papers. 


Cc. L. de Muralt. 


CAR LIGHTING CLUB 
WEDNESDAY, JAN. 4, 1911. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. ' 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


EXECUTIVE COMMITTEE MEETING. 

The Executive Committee met December 8 in Chicago 
at the Great Northern Hotel. Twenty applications for 
membership were approved. The Editing Committee 
reported that the editing of the Proceedings for 1910 is 
practically complete. It was decided to sell a limited 
amount of advertising space in the Proceedings at the 
rate of $25 per page. 

CAR LIGHTING CLUB. 

The December meeting of the Car Lighting Club, 
held at Chicago Press Club on the evening of Dec. 7, 
was one of the most successful in the history of the 
organization. Fifty-five members were present to 
hear the paper by Mr. S.-W. Everett on ~“Careyof 
Train Lighting Batteries” and the interesting dis- 
cussion which followed. This paper is printed in 
another place in this issue of the RAILWAY ELEC- 
TRIGAL ENGINEER? 

The principal discussion was by C. J. Causland of the 
Pennsylvania and H. M. Beck of the Electric Storage 
Battery Company. Mr. Causland took a stand in 
favor of lead containing jars as against rubber trays, 
and’'expressed himself as favoring the stop charge and 
taper charge devices. Mr. Beck emphasized the need 
for complete charging, saying that the danger of 
injury from single long overcharges was very slight. 
D. J. Cartwright reported that the cost of all repairs 
to the batteries in car lighting service on the Lehigh 
Valley R. R. averaged about $40 per car per year. 
He urged all those in charge of battery handling to 
keep accurate records of maintenance costs in order 
that comparisons might be made for the benefit of all 
concerned. In regard to the changing of the regulator 
setting with the seasons of the year he said it was cus- 
tomary to allow for about twice as much charging in 
December as in June, the setting being) changed 
gradually. 

Mr. C. L. de Muralt, Professor of Electrical Engi- 
neering at the University of Michigan, and Editor of 
the Electric Traction Department of the RAILWAY 
ELECTRICAI, ENGINEER, addressed the meeting 
on the subject of “Electric Traction Systems.” He 
said there were four systems of electric traction in 
use today: (1) Storage Battery Locomotives, 72) 
Direct Current, transmitted either by trolley or third 
rail, (3) Single-Phase Alternating Current, (4) Three- 
Phase Alternating Current. Each of these systems is 
particularly adapted to certain conditions. Where the 
transmission lines are objectionable, as for instance 
in crowded city streets, the storage battery has de- 
cided advantages. The greatest advantage of Direct 
Current system is that the apparatus used in it has 
become thoroughly standardized, and so, cheaper in 
first cost. The disadvantage is that where the current 
must be transmitted over considerable distances the 
cost of the transmission line is much higher owing to 
the fact that direct current motors cannot be built 
to operate at very high voltages. The Single-Phase 
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system overcomes this objection but requires motors 
of much greater size and cost for a given capacity 
than those operating with three-phase current. The 
Three-Phase system appears to be best adapted for 
trunk line service such as that maintained on the 
ordinary steam railroad. The disadvantage of this 
system is that two trolley wires are required for its 
distribution. This is not serious on long lines but 
causes great complications in yards where therer are 
numerous cross-overs and switches. 

Mr. Muralt urged the members to consider all the 
various systems and recommend when the time came 
the one best adapted to the particular service re- 
quired. He said there was no real reason why direct 
current should not be used within the suburban range 
of a terminal, and single-phase or three-phase current 
on the main line outside. 

The next meeting of the Club will be held January 
4, 1911, at the same place. A paper on “The Selection 
and Care of Motors for Railway Shops” will be pre- 
sented by W-. 5. Llaussig of the General Electrie-Co. 


GAS EXPLOSION WRECKS SUBSTATION 

An explosion of illuminating gas on the morning of 
December 19th wrecked the wing of the substation con- 
taining. the storage batteries and transformers of the 
New York Central & Hudson River Railroad at Fiftieth 
Street-and Lexington Avenue, New York City. A car, 
overrunning the buffer on a side track, smashed the con- 
crete column containing the gas pipes supplying the yards. 
Leaking gas filled the shed underneath the substation. 
By some means the mixture of gas and air was ignited, 
and a terrific explosion resulted. Ten persons were killed 
and many more seriously injured... Among the prominent 
railroad men killed were V. B. Livermore, Patrick Jordan, 
and Charles McMorrow. 

V. B. Livermore was an operating inspector for the 
electrified zone of the New York Central. He was 46 
years of age and had been continuously in the employ of 
the New York Central Railroad since 1889. His work 
took him to all-points of trouble with the electrical equip- 
ment. 

Patrick Jordan was general foreman of maintenance 
of way. Charles MeMorrow was a third rail man. 

The explosion completely destroyed a large amount of 
valuable electrical equipment and tied up all trains on 
the division for several hours. 


SELF-DISCHARGE OF STORAGE BATTERIES. 


“The Self Discharge of Plante and Faure Storage Bat- 
teries” was the subject of a paper by O. W. Brown and 
W. G. Bowers presented at the Annual Convention of 
the American Electrochemical Society. 

A comparison of the two types of batteries was made. 
Four makes of batteries were tested: (1) Both plates of 
the Faure type; (2) both plates of the Planté type; (3) 
both plates of the Planté type more deeply formed; (4) 
a Planté positive and a box grid negative. These all had 
about 100 ampere-hours capacity, and were treated alike. 
The first was the only one to have the same capacity 
after fifty cycles as at the start, and it even gained slightly. 
The loss in numbers 2 and 3 was 13.5 and 7.5 per cent, 
respectively. The loss in 4 was 2.5 per cent. It was 
shown that the Planté type continually decreases in 
capacity. The tests on standing showed that type 1 did 
not suffer from twenty days on ‘pen circuit, but all others 
showed deterioration. The conclusions are that the 
Planté type loses capacity on open circuit, whereas the 
Faure type loses very slightly or not at all, and the self- 
discharge is less. The capacity of the Faure type is re- 
stored fy use, while that of the Planté type is not. 
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CHICAGO SECTION OF I. E. S. 


The December meeting of the Chicago Section of the 
illuminating Engineering Society was “held following a 
luncheon at the Great Northern Hotel at noon, December 
15. The subject for discussion was a paper by J. M. 
Bryant and H. G. Dake, of the University of Illinois, on 

“Comparative Costs of Producing Light with Different. 
IHuminants,” which was read by Mr. Hake. 

This paper makes a comparison of operating costs of 
41 different illuminants—31 electric and the remainder 
gas, gasoline, kerosene, acetylene, etc. The basis of 
comparison was the actual cost of producing 100,000: 
lumen-hours. No account was taken of the effect of 
shades or other distributing apparatus. 

The electric lamps were arrariged in the following or- 
der of cost, with current at 10 cents per kilowatt- hour, 
the cheapest lamp being placed first. 

. Regenerative d.c. 5.5 amp. series and mult. arc. 
. Magnetite d.c. 6.6 amp. series arc. 

Flame d.c. 8-10 amp. inclined carbon arc. 
Mercury-vapor 3.5 amp. lamp. 

Flame d.c. 8 amp. vertical carbon arc. 
Luminous d.c. 6.6 amp. multiple arc. 

Opend.c. 97oraips series arc. 

Magnetite 4 amp. series arc. 

Flame a,c. 10 ampere arc. 
7 Open dc. 6.6 dainip,. series 
. Tungsten 6.6 amp. series 
12. Flame inclined-carbon a.c. 
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arcs 
incandescent. 
10 amp. arc. 


13. Inclosed d.c. 6:6 amp. series arc. 
14, Luminous 4 amp. multiple arc. 
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Tungsten multiple incandescent. 
16. Nernst a.c. 3-glower. 
. Nernst d.c. 3-glower. 
. Inclosed a:c. 6.6-7.5 amp. series arc. 
9. Tantalum d.c. and a.c. multiple incandescent. 
. Carbon 3.1 watt multiple incandescent. 
. Carbon 3.5 watt 6.6 amp. incandescent. 
22. Carbon 3.5 watt multiple incandescent. 
23. Inclosed d.c. 3.5-5 amp. multiple arc. 
24. Inclosed a.c. 4-6 amp. multiple arc. 

Comparisons were also made for the different types: 
of gas, gasoline, and kerosene lamps. These showed that 
the. inverted mantle gas lamp has the lowest operating 
cost of any illuminant other than electric lamps, and that. 
is compares very favorabiy with the best of these. 

Ward Harrison, of the National Electric Lamp Asso-- 
ciation, stated that tests made by its engineering depart- 
ment showed the average candle-power of arc lamps be- 
tween trims to be about 80 per cent of the initial candle-~ 
power ; that of flame arcs to be about 70 per cent; Cop- 
per Hewitt lamps, 80 per cent; while for incandescent 
lamps, about 91 per cent of the initial has been found a 
fair average value. 
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AN OMISSION. 


In the article on the “Electric Headlight Lamp for 
Locomotives,” by Mr. Roscoe Scott, published last month 
in these columns, the data for the curves of color values 
for various light sources was taken from an article by 
Mr. R. B. Hussey entitled “A New Method of Color 
Testing,” in GENERAL ELectric REVIEW of September, 
1910. This reference was unfortunately omitted in print- 
ing the article. We take pleasure in correcting this mis- 


‘take now. 


Weare pleased also to make a correction of an error 
in connection with the publication of the article by C. 
Toone in the December issue. Acknowledgement for: 
this article should have been made to the London, 
Etectrical Review. 


The Advance of Electricity 


IN RAILROAD SERVICE 


The use of electricity on the steam railroads seems at 
first glance, of rather minor importance. The entire in- 
vestment in railroads is so stupendous that a statement 
of the capital invested in electrical equipment suffers 
inevitably by comparison with the whole. Neverthless, 
when the item is considered separately, it 1s seen to be 
of very considerable size. 

It was the intention of this magazine to secure statis- 


each of the three systems of electric car lighting; sec- 
ond, the number of stations, offices, etc., electric lighted, 
with an estimate of the total wattage they consumed; 
third, the amount of electrical power used in railway 
shops. 

The returns from these cards are shown in the ac- 
companying table. They are necessarily incomplete. 
Neverthless it is believed that they show the car lighting 


ELECTRICITY, ON THE STEAM RAILWAYS 


——FElectric Lighted Cars. Shops. 


Railroad. 
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tics covering all the uses of electricity on all railroads 
owning or operating over 200 miles of track. To carry 
out this plan cards asking several questions were sent 
to the men in authority on each of the railroads. The 
questions were: First, the number of cars equipped with 


Stations Etc. 
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situation with considerable accuracy, and give an idea 
of the vast amount of electric light and power being used 
in stations and shops. A great many roads did not re- 
ply at all although several letters were sent to them. 
Some of these probably had nothing to report, others 
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did not feel like giving out the information, while others 
—and this group is probably by far the largest—intended 
to reply but failed to do so on account of the pressure 
of other work. 

In many instances these reports fail to include cars 
equipped for electric lighting, but also provided with 
auxiliary gas equipment so that they may be used in 
trains not having generator-baggage cars. As nearly as 
can be determined the total number of cars equipped for 
electric lighting in the United States today is about 
14,000. 

The reports of station lighting are very incomplete. 
On account of the fact that so many stations are lighted 
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on trunk lines is well shown by the accompanying 
tables taken from the appendices to the paper on 
“Electrification of Railroads,’ by Geo. Westinghouse. 
The locomotives shown are all built for heavy trunk 
line service. The horsepower ratings cannot be taken 
for comparison in every case for the reason that some 
of them apply only for a short period, usually one hour. 
However, for purposes of general comparison, they 
are sufficiently accurate. 

The alternating current locomotives are much more 
powerful in most cases, than those of the continuous cur- 
rent type. The maximum tractive effort of the Great 
Northern 3-phase locomotives is 77,000 pounds while 


TABLE 2 DATA ON ELECTRIC LOCOMOTIVES OF AMERICAN DESIGN 
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SRS St. Clair Tunnel 
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Pennsylvania New Haven New Haven 


lectric system. sais. «<3 ae ACC DIC: A.C. 
ISVICO neve acs Dini Sc erties ots cee he Passenger Frt. & Pass. 
Fint placed i AMCSCFVICE Mercere cos esc July ae February 1908 
o. in service or on order May 1910 i) § 


IBAGE ACs, D.C: A.C., D.C. 
Passenger Frt. & Pass. Frt. & Pass. 
17,000-mile test 3000-mile test building 
24 1 i 
2 4 2 
56 394 76 
23 13 13 
45,000 19,770 41,600 
90,000 79,080 83,200 
127,200 130,000 135,000 
204,800 130,000 125,000 
332,000 260,000 260,000 
207,800 180,000 180,000 
D.C. 241,000 240,000 
about 80 45 45 
connecting rod’ armatures armatures 
69,300 40,000 40,000 
none aan ht} 17,500 : 
reight f1500 freight 
. 550 { 800 pass. § | 800 pass. 
| 35 freight / 35 freight 
60 (3 pass. ( (22 pass. 


TABLE 3 DATA ON ELECTRIC LOCOMOTIVES OF AMERICAN DESIGN 
Bui.r By THE GENERAL ELEcTRIC COMPANY 


Armature diameter, inches....... 30 30 
Core§length, including vent open- | 
ang inches niga. os acces 18 1484 

Weight one motor, pounds....... 16,420 15,660 

Weight all motors on locomotive . 65,680 46,980 

Weight all electrical parts........ 110,400 58,400 

Weight all mechanical parts...... 94,100 73,600 

Weight complete locomotive...... 204,500 132,000 

Weight on driving wheels........ 162,000 132,000 

Weight complete locomotive for 

A.C. operation Bs Ue ae 196,000 132,000 

Max. guar’t’d speed, miles pert br.) about 86 30 

Feature limiting speed. . 5 track armatures 

Max. tractive ef Orta en. c sce ss 19,200 43,800 

Loco, wt. in excess of 18% adhe- 

sion Max. T.E., A.C. operation. 88,700 none 
Designed for trailing load, tons. . . 250 500 
palance speed cours! with above about 75 Shoucles 
SHED EE KEP 
BUI GOree ee aiiero oii © <ay sa N. Y.C. & H. R. R. Detroit River 
Tunnel 
Electric system.....-2.-.--+.-.- D.C. D.C. 
SSOLVICO se roe sa eas Passenger Frt. & Pass. 
First placed in service........... July 1906 tests completed 
No. in service or on order May 1910 47 6 
No. motors per locomotive....... 4 4 
Armature diameter, inches....... 29 25 
‘Core length, including vent. open- 

ENG INCHES nner ees 19 11% 
Weight:one motor, pounds....... 18,150 10,560 
Weight all motors on locomotive . 72,600 42,240 
Weight all electrical parts........ 91,200 54,000 
Weight all mechanical parts...... 138,800 146,000 
Weight complete locomotive...... 230,000 ,000 
Weight on driving wheels........ 141,000 200,000 
Weight complete locomotive for 

(ASO Voperations.ccenee. once ae D.C D.C 


Max. guar’t’d speed, miles ges hr. "15 30 


Feature limiting speed. . track armature 
Max. tractive effort............. 47,000 67,000 
Loco. wt. in Ase of 18%. ee 

sion Max. T.E., A.C. Pera tion: none none 
Designed for trailing load, tons. 

Pel tess net iaietes xd ashore Bont on 
PASHENBET se sicsass eatersneielseel eae = 600/2% grade 

, Balance speed on level with above } 435 t { Freight 20.5 ( 

Toad Fees sierra 63 Pass, 22 | 
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with current bought from local central stations with 
which neither the mechanical nor electrical departments 
of the railways have anything to do, figures on this are 
exceedingly hard to get: 

The power used in shops is difficult to get at on ac- 
count of the fact that various’departments have jurisdic- 
tion over this work on various railroads. Nevertheless 


the figures given, show to what a great extent electricity _ 


is superseding shafting in railroad shops. 
The extent to which electrification is being carried 
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Paris-Orleans 


Great Northern 


D.C. 3-phase D.C. 
Frt. & Pass. Frt. & Pass. Passenger 
March 1910 July ae ee ‘ 
i 4 4 
25 3534 2314 
11% 164% 12 
10,560 15,000 8,855 
42,240 60,000 35,420 
54,000 109,000 42,500 
130,000 121,000 67,500 
184,000 230,000 110,000 
184,000 230,000 110, ‘000 
D.C. 230,000 D.C. 
55 30 45 
armature armature armature 
61,000. 77,000 37,000 
none none none 
on 
200 134% erode 500 on 2.2% grade 
{ Freight 26 ) 15 § 300 
) Pass. 305 vu 32 


that of the New Haven locomotives when operating on 
alternating current is over 88,000 pounds. The latter 
are built to pull passenger trains at comparatively high 
speeds. 

The reason for most electrification which has taken 
place in this country has been either smoke difficulties 
(as in tunnels and cities) or legal enactments. Most 
railroad managers are not yet convinced that actual say- 
ings in operating costs can be effected by electrification. 
The announcement recently made that the electric zone 
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of the New York, New Haven, and Hartford is soon to 
be extended to include the division between New Haven 
and Stamford, Connecticut, would seem to indicate, how- 
ever, that for this particular line at least, electrical op- 
eration is cheaper. On this stretch of track there is no 
serious smoke problem, nor have the authorities inter- 
vened to enforce electrification. 

From the tables of lines electrified it is seen that 
the Spokane and Inland Empire is the longest electric 
trunk line in operation today, although the West Jer- 
sey and Seashore has more miles of track. Six hun- 
dred volts has been used on most of the direct current 
installations, while single phase current is being used 
at voltage from 3,000 to 12,000. 


Continuous-Current Electrification 6n Steam Railways and in Trunk Line 


Service. 
: ——Miles—4 Motor Locomo- 
Road. Single Line  —-¢ars—y tives 

Of line. track. voltage. No. H.p.No. H.p. 
New, York ‘Central men cee 33 132 650-187 400 47 2,290 
Penrsylyamiace see eee 20 75 650 180 400 24 4,000 
West uShorewjeriueasete 44 106 650 20 360 Bias 
izongy sland aren seein tere % 42 125 650 137 400 2 # 1,200 
West Jersey & Seashore.. 75 150 650 68 400 .. 2 Petes 
A Fs (2.5 1,600 
Baltimore) S@htozmeiteen oh 7.4 600 ea Mer crg 16 
Northeastern Railway ... 37 600 ae SOON 2 600 
Mersey= sbunnell serra 4.8 Sr 600 24 400 Beate 

Lancashire & Yorkshire... 18 60 600 7. 600 

Great Westernnenc. nant 5) x6 600 ae OOO Hee A 
Metropolitan Railway .... ie 67 600 56 600 10 800 
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Single-Phase Electrification on Steam Railways and in Trunk Line Service. 


——- Miles——_, Motor Locomo- 
Road. Single Line —-cars—4 tives 
N.Y, N. H&E: Ofline. track. voltage. No. H.p. No. Hip. 

Main lincuraenr ctor pera ¢ 21 100 11,000 4 600/41 1,400 

New Canaan Branch 8 8 11,000 2 506% 2 1,600 
Grand @iixinls nee enon 3.5 12 3,300 aye gee 900 
Erie: Rochester Division. 34 34 11,000 6it4 00 aie cneisiote 
Colorado & Southern: : 

Denver & Interurban .. 46 46 11,000 So 0 Chas Bence 
Baltimore & Annapolis: 

SWielee WW oases eaanec 25 80 6,600 L240 0 eae sharae 
Swedish State” Rys...... ff 7 ; ore t 2) (2407 a 300 
Midian ; 85 23 a 3.0) arate hence 

idland Ry. of England... 8.5 Wy, 6,600 42 360 |. ea 

; 20 250 
Pitissianvotatem a. ecane 16.5 31 6,600 < 42 ‘00 1 1,500 
: 54 345) 
Lon., Brighton & S. Coast. 8.6 6 apis) 6,000 16 460 as iE 
Rotterdam-Haag-Scheven- f : 

{OEM Bertvee sis clos cosaayetene 20.5 46.5 10,000 19!) 3360) Bex Fag 
Spokane & Inland....... 129 129 6,600 28 400-4? suu 
Midi Ry. of France...... 73 iA 12,000 30 500 9 ae 


Three-Phase Electrification on Sicam Railways and in Trunk Line Service. 


—— Motor  Locomo- 
Road. 7 Single Line- j—cars— ,—tives—, 

Of line. track. voltage. No. H.p. No. .p. 
Gt. Nor. (Cascade tunnel) 4 6 6,600 vin A O0O 

Italian State Railways:. : 

Valtelina Railway ..... 66 a 3,000 10 400 }2 | Ene 
Giovi Railway ........ 12.4 37.8 8000 ..°. .b agueemaan 
Mt. Cenis Tunnel ..... 4.4 rs 3,000 °° ie ao mme one 
Savona Ceva ....... Rene se a 3,000. .. ... 10 22000 
Swiss Federal Railways: {2 1,100 
Simplon Tunnel ...... 13.7 94.3 31000 2. 2 aoe) oma 
Garagal Santa Fe (Spain) 13.1 14.4 D000) = sn, (aeeeniey 320 


Car Lighting Accounting 


ON THE ROCK ISLAND SYSTEM 


On the Rock Island it has been necessary to devise 
some system of keeping track of car lighting equip- 
ments, such that exact information as to the cost and 
condition of any equipment can be furnished at any 


time on a moment’s notice. In doing this, use has 
been made of the card index. The old style book 
records are more cumbersome and not nearly so handy 
for reference. 

In the office of the Chief Electrician is a 5-inch 
by 8 inch file containing a card for every equipment. 
The form of this card is shown in Fig. 1. It 1s called 
the Daily Performance Card and the reports received 
from the various inspectors are entered on it usually 
the day after they are made out. These reports come 
in from all over the system. Regular electrical in- 
spectors are located at Chicago, Rock Island, Council 
Bluffs, Kansas City, Denver, El Paso, El Reno and 
Los Angeles. It is the duty of these inspectors to 
look over all the axle-lighting equipments passing 
through their points and in case they are out of order 
to make repairs if possible. The inspectors are pro- 
vided with transportation and can ride with the equip- 
ments as far as necessary to make repairs. In case 
the inspector does not have the time or materials it is 
his duty to report the difficulty to the next inspection 
point so that the inspector there may be ready to take 
care of it when the train arrives. 

The form of the Daily Performance Report made 
out by the inspectors in shown in Fig. 2. These Re- 
ports. go first to the Chicago repair shop in order that 
the Foreman of this shop may have the latest infor- 
mation as to the condition of the equipments. From 
there they are sent to the office of the Chief Elec- 
trician where the information on them is copied onto 
the filing cards which make up the permanent Daily 
Performance Record. 

All important battery repairs are made in the Chi- 
cago shops. If incoming batteries are in poor con- 


dition they are removed from the cars and replaced 
with batteries from the Chicago Emergency stock. 
For this reason the battery instead of the car is the 
unit used in keeping the records of this shop. 

The Battery Record file contains a 5-inch by 8-inch 
card for each set of batteries. This card is filled out 
when the battery is purchased and remains in the file 
until the battery is worn out or goes out of service. 
It forms a very complete record not only of the serv-. 
ice of the battery but also of all materials used in its. 


Car Battery Generator Regulator 
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Fig. 1. Daily Performance Card. 


maintenance. The front and back of this card are 
shown in Fig. 3. 

In addition to this card file there is a wall list of 
batteries and their location. This consists of a num- 
ber of small slots each %4 inch wide and about 6 inches 
long. In the left of these slots are placed slips of 
heavy paper about 4 inches long on which are written 
the numbers and descriptions of the different sets of 
batteries. Inthe right side of the slot is placed an- 
other slip of paper showing the location of the bat- 
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tery. This is either the name or number of a car, or 
“Chicago Emergency,’ which shows that the battery 
is being repaired or else is repaired and ready to be 
placed in service. When the battery men change the 
batteries on a car they simply shift the right hand 
slip. That is, if they substitute battery No. 10 for 
battery No. 3 on car No. 5, they take the No. 5 slip 
out of the slot containing battery 3 and place it in 
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those cars with low gravity and look over the others. 
later if they have time. 
Every battery is overhauled at least once a year. 


At the first of every month a list of batteries to be over- 


hauled is sent to the shop from the office of the Chief 
Electrician. Many of the batteries are overhauled 
more frequently as the rule is to take those in which 
serious trouble develops out of service immediately. 


Form wis @tandard 


ROCK ISLAND LINES 


DAILY PERFORMANCE REPORT OF ELECTRIC LLGHTED CARS 


Station ——__— ——_ 
TRAIN WO, NUMBER OR NAME q,WS5_,_ DidLights Sp.Gr.of Height yoiage eee CONDITION OF 
IN-OUT OF CAR “Working Fall Pilot Cell) of Acta Hr's Amp Regulator Generator 
THIS REPORT TO BE FORWARDED DAILY TO THE CHIEF ELECTRICIAN, CHICAGO. 
Fig. 2. 


the slot containing battery 10, and change the “Chi- 
cago Emergency” slip from slot No. 10 to slot No. 
3. This avoids the necessity for making, any written 
record of the change, and the danger that it may be 
forgotten. When the battery changes are entered on 
cards the form shown in Fig. 4 is filled out and sent 
in to the office of the Chief Electrician.. The list of 


Form 102! Standary 
DESCRIPTION AND RECORD OF BATTERY 


Inv.'No. Price 
CELL TRAY R'B JAR 


Requisition No. _ 
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BATTERY MATERIAL CARD 
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Fig. 3. Battery Record Card—Front and Back. 


battery repairs'is left on a blackboard, from which it 
is transferred to the cards. 

in the Chicago yards the first item of inspection is 
the gravity test. The Gravity Inspector goes through 


the cars as soon as they reach the yards. If the 
| ets re eee 
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gravity is normal the equipment is probably in good 
condition, although further inspection may develop 
Therefore the repair men go first to 


other troubles. 


Bearings Belts 
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Map Showing Location of. Inspectors. 
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Daily Performance Report Sheet. 


At the end of every month a report is made showing 
the number of belts lost during the month and the 
number of miles each has run. This is compiled from 


BATTERY CHANGING CARD 


Car No, 


Battery Removed 


Battery Applied 


Sp.Gr.Fully Charged 


Date Cleaned 
REMARKS : 


Signature 


Fig. 4. Battery Changing Report Card. 


reports sent in from each division headquarters. A 
supply belt is kept.on hand at each division point. 


The map (Fig. 5) shows the points at which elec- 
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trical inspectors are located, indicated by solid circles, ° 
and the points at which car lighting belts only are kept.’ 
on hand, indicated by open circles. . 


The Care of Train-Lighting Batteries 
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Let us assume that the batteries have been put into 
commission according to the instructions of the makers, 
or have been received from the factory already set up, 
charged and presumably ready for service. In the latter 
case they should be carefully inspected to see that the 
voltage is correct and the electrolyte of the proper density 
They should then be given a freshening charge of sev- 
eral hours at the normal rate. 

The first care should be to see that the battery re 
ceives the proper charge. In looking after this we are 
confronted by two very different conditions. The first 
is where the axle device is used. The second is with 
straight-storage systems. The condition with the head- 
end system is in between. The reason these conditions 
are classified in this order is that charging with the axle 
device is without supervision, with the straight storage 
system under complete and continuous supervision, and 
with the head-end system under partial supervision. 

Charging Systems. 

Batteries used in straight storage systems should be 
of sufficient size to carry the lamp load through the long- 
est runs with a good margin for delays that may occur, 
and should be of a type capable of receiving a charge 
at a heavy rate. There are batteries of this type which 
can best be charged at the five-hour rate. Care should 
be used not to allow the battery to stand discharged for 
any length of time. In charging batteries on axle-systems 
it is necessary to accept a charge at an average rate, and 
that intermittently. 

There are three different system of charging batteries 
on axle equipments: (1) Constant Current, (2) Taper 
charge, (3) Automatic stop charge. The system should 
be adapted to the battery or the battery to the system. 
Each battery is best adapted to one of these methods of 
charging. In all cases the batteries should be of suffi- 
cient capacity to carry the lamp load for 10 hours. 

In theory the taper charge and stop charge devices are 
entirely automatic and regulate the charging current ac- 
cording to the voltage of the battery. In practice they 
do not work out quite so well and may cut down the 
charging current in spite of the fact that the battery volt- 
age is not up to what it should be. Whatever the method 
of charging, constant care should be given to see that 
the voltage of the batteries and the specific gravity of the 
electrolyte is up to standard. I believe the pilot cell 
method is best for checking gravity. 

When a battery comes in with an equipment out of 
order so that the gravity has been reduced, do not add 
strong acid in an attempt to raise the gravity. Charge the 
battery thoroughly and repair the equipment. 

Electrolyte. 

After three to six weeks of service, if the batteries are 
sealed as all batteries should be, the electrolyte will be 
close to the top of the plates and a little too heavy. It 
is then time to flush with distilled water. Great care 
should be used to get “sure enough” distilled water— 
not condensed steam from boilers, nor melted ice, nor rain 
water from the top of a roundhouse, 

When batteries are inspected they should be examined 
closely for loose connections. I favor a connector made 
of Okonite or Kerite plain rubber-covered cable, with 
lead terminals. Also that these terminals should be 
burnt directly on to the pillar posts without the use of 
brass bolts. This obviates the danger of the electrolyte 


being spoiled by corrosion of the brass likely to occur. 

If the batteries are in a car in regular service, and the 
generator does not fail, they should require no attention 
except flushing for about 18 months, at the end of which 
time they should be cleaned according to the directions 
of the manufacturers. But belts come off, fuses blow, 
bearings wear out, commutators burn, pole-chang- 
ers fail to work, brushes stick, or the car is set on 
a siding, and we have a discharged battery on our 
hands. This works no injury unless the battery is al- 
lowed to stand in a discharged condition for some time. 
Should this happen the battery will become sulphated and 
to get it into condition again this sulphate must be broken 
up. 

3 Loss of Capacity. 

Sulphation can be cured by thorough charging either 
in the yard charging plant or on a run, providing the 
constant current system is used. I doubt very much 
whether a taper-charge or stop-charge device will permit 
enough current to flow to remove sulphation. The volt- 
age of a sulphated battery is high, and these devices cut 
down the current as the voltage rises. (I had one set 
of 16 cells on an 8 hour rate of charge which showed a 
voltage of 2.3 volts to 3.9 volts, with 14 intermediate 
readings. ) 

When pure water and pure acid have been used in the 
electrolyte the probable cause of loss of capacity is sul- 
phation. Where the loss of capacity is serious the battery 
should always be removed from service and taken into the 
repair yards for thorough charging. There is a difference 
of opinion as to what is the correct rate for charging bat- 


teries. I believe we should follow the makers instruc- 
tions. But charge them, and if in doubt, charge them 
again. 


I favor the 8 hour rate perhaps for no other reason 
than that I use it with good results. In the case of the 
battery mentioned, I charged it about 85 hours at the 
8 hour rate and after washing it and giving it another 14 
hour charge I found it gave a capacity of more than 
seven hours at the 8 hour rate of discharge. Another 
battery which showed only 3 hours capacity after a 14 
hour charge, was charged 72 hours and gave 6 hours 
capacity. After another 60-hour charge it showed 8 
hours capacity, and after still another 60 hour charge, 
8%4 hours capacity. 

Other causes of loss of capacity are short circuits and 
impurities in the electrolyte. Short circuits are usually 
caused by sediment filling up in the bottom of the con- 
taining jar or lodging between the plates. The remedy is 
the removal of the sediment. Impurities in the electrolyte 
can be detected by the color of the plates or chemical 
analysis. If in doubt it is always best to replace the 
electrolyte, and have the suspected electrolyte tested. 

In about 18 months after a battery has been put into 
service it should be cleaned, and if wood separators are - 
used they should be replaced. A careful capacity test 
should be made at this time and should low capacity be 
shown, unless plainly due to loss of material, an attempt 
should be made to restore the capacity by thorough charg- 
ing. 

It may be that the wooden crates will have to be re- 
newed oftener. I believe there is a better wood than oak 
for these crates. Yellow pine has given me excellent 
service. 


The beginning of the New Year and the starting of 
the new Traction Department present a fit opportunity 
for a general review of the electric traction situation. 

In considering the electrification of any given rail- 
way there are really two entirely separate questions 
that want to be answered. 

The first is: “Why shall we electrify?” and the sec- 


ond is: “How shall we electrify >” 

Of course it sometimes happens that the best answer 
erties nrst,question.1s: ““Don’tlelectrifyatall?- Ii 
that’s the case, it relieves us from answering the sec- 
ond question and the best thing we can do in such in- 
stances is to drop the electric idea right then and 
taere, 

But there are plenty of instances where electrifica- 
tion is distinctly advisable. 

Sometimes the strong arm of Law makes us do it. 
Other times we want to be nice to our passengers and 
wish to make their trip through a tunnel as agreeable 
as possible. 

Both may be termed electrifications for theoretical 
or ideal reasons. 

In other cases we may have a terminal station which 
is very much crowded and where it is difficult to ‘get 
trains in and out fast enough with steam engines, or 
we may have a heavy grade where the limited tractive 
power of the steam locomotives places restrictions on 
the amount of traffic that can be handled. 

In such cases electrification is advisable for prac- 
tical or operating reasons. 

We abstain wisely today from mentioning the pos- 
sibility of introducing electricity. for the savings which 
it will make as compared with steam operation. 

Time has not yet sanctioned its use for economical 
or financial reasons. But all available data point to the 


*~Tikelihood that the more we come to understand the 


matter the more will we be interested in the economi- 
cal side of the question. 

Taking it for granted that electrification has been 
decided upon for a certain section of a given railroad, 
there still remains the problem of how best to do it. 

During the past few years we have heard grave ar- 
guments in favor of a great many particular electric 
systems, some good, some bad, others indifferent. The 
trouble is that the parties to the discussion were often 
not satisfied with proclaiming the advantages of their 
particular pet, but they frequently attacked all other 
systems. Some went as far as to assert that no real 
progress could be made in railroad electrification until 
one single system is chosen as a universal standard. 
Naturally they expected their system to be adopted 
for the purpose. 

All this has raised quite an unnecessary noise and 
has distinctly beclouded the situation. 

The truth is that each system of electrification has 
its advantages and also its defects. None of the sys- 
tems has thus far shown so marked a superiority over 
all the others as to make it universally desirable. 


*The two names, continuous current and direct current, as used 
in America, cover one and the same thing. The term continuous 
current seems to be the more scientifically correct of the two. It 
is used exclusively by English engineers and is also approved by 
the Standardization Committee of the American Institute of Elec- 
trical Engineers. General American usage, however, has sanctioned 
the shorter term, direct current, and in deference to the general 
custom we will until further notice also use this term. 


There is.no need at all for a universal standard. It is 
just as easy to use different types of electric locomo- 
tives on one or on several railroads as it is to use dif- 
fefenttypessOmsteam engines. Ini fact, theresare 
marked advantages connected with such practice, and 
all that should be standardized is such things as clear- 
ances, contact devices, etc. 

It may therefore be laid down as an axiom that 
every individual case of electric traction should be in- 
vestigated and treated entirely by itself and on its own 
merits if the best results are to be obtained. 

In a general way, the following three systems may 
be said to be best suited for the conditions as usually 
encountered on American railroads: the continuous 
current or direct current system*, the single-phase 
alternating current system, and the three-phase alter- 
nating current system. In certain cases storage bat- 
tery cars or locomotives will doubtless also prove use- 
ful. 

Of the three first named systems the direct current 
one is the oldest. It has been thoroughly developed 
and perfected in every little detail, and the manufac- 
ture of all its parts has been so thoroughly organized 
through years of patient endeavor that it is today on a 
thoroughly commercial basis and can be produced at 
a very low cost. 

There is no reason for considering anything but the 
standard 500 to 700 volt direct current equipment for 
any road which operates single cars or medium weight 
trains over distances not exceeding, say 15 or 20 miles, 
especially if the conditions resemble those of city street 
railway traffic. 

But when we come to deal either with longer dis- 
tances or with heavier trains, or with a combination 
of the two, then the standard direct current system 
will no longer fill the bill. Either a higher pressure 
direct current system must be used—and in Europe 
experiments in this direction have been carried very 
far—or else one of,the two alternating current systems 
must be resorted to. 

So long as traffic is dense enough to make the dis- 
tance between consecutive cars or trains comparatively 
small, the direct current system with suitably high 
pressure can probably hold its own. 

With cars or trains few and far between the alter- 
nating current systems gain in favor. 

When single cars or combinations of a few cars only 


_are used the single-phase alternating current system 


shows advantages. 

For heavy trains, and more particularly when heavy 
grades are involved, the three-phase alternating cur- 
rent system is supreme. 

But generalizing of this nature is dangerous and the 
only true course to take is, as has already been pointed 
out, to treat each problem individually, and by pains- 
taking investigation and careful comparison of actual 
values to establish which system presents the greatest 
merits for any given case. The more this will be done 
the quicker will the mist disappear from the scene and 
the more convincing will the general advantages of 
electricity appear to those who are now watching all 
things electrical with a certain amount of mistrust. 

Gere MURAL: 

Ann Arbor, Mich., December, 1910. 


Detroit Tunnel Electrification 
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OF THE MICHIGAN CENTRAL RAILROAD | 


Without any particular ceremony or formality the 
electrically operated Detroit River Tunnel of the. Mich- 
igan Central Railway between Detroit, Mich., and 
Windsor, Ont., was put into service recently. 

On September 18 the railway company began run- 
ning regular freight trains through the tunnel. A few 
days later followed express and mail trains, and the 
traffic was increased gradually until on October 16 all 
trains were sent through the tunnel and on the same 
day the car ferries on the river were taken out of 
commission. 

The July, 1909, number of RAILway ELECTRICAL 
ENGINEER contained an article descriptive of the 
electric locomotives used in this work and it is due 


Fig. 1. 


Interior of Tunnel, 


to the thorough trying out of these engines and of 
all other parts of the electric equipment that the start- 
ing of the electric operation was so smooth and with- 
out any hitches of any kind. 

The engineers who run the electric trains are all 
former steam engineers. As a matter of fact they are 
all picked men taken from the honor rolls of the com- 
pany. They were selected, not so much for any par- 
ticular knowledge which they possessed of things 
electrical, but rather for long experience in the careful 
handling of trains, and for such qualifications as calm 
judgment coupled with resourceful and instant action 
in cases of emergency. Under a special agreement 
with the Brotherhood of Locomotive Engineers these 
men were given a thorough training in the handling 
of electric trains before they were put into service. 


Although it does not take more than one man to 
actually run a train, and he can control all the move- 
ments of the train. by means of the controlling devices 
within easy reach of his arm, yet there are always two 
men on each locomotive as required by the Interstate 
Commerce laws, so that they may assist each other in 
cases of trouble. 

The energy for the operation of the trains is fur— 


Fig. 2. Locomotive No. 7504. 

nished by the Detroit Edison Company and is deliv- 
ered to a sub-station on the Detroit:side of the river, 
right close to the foot of the westbound grade. It is 
delivered to the sub-station in the form of 4400-volt 
three-phase alternating currents and is there trans- 
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First Train Emerging from Tunnel. 


formed into 650-volt direct current for use on the third 
rail. ; 

The energy is bought on a very interesting basis. 
The contract provides for a low price, but it stipulates 
that the load must be practically constant and must be 
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kept within certain well defined limits above and below 
a fixed normal amount. 

This is a very serious stipulation, for a railway 
whose load is naturally of a highly fluctuating nature, 
but the condition was successfully met by the use of a 
storage battery and booster in connection with a very 
ingenious regulating or governing device. The sub- 
station contains two motor-generator sets, each of 
1,000 kilowatt normal output, or capable of furnishing 
1,540 amperes each. The storage battery is rated at 
3,480 amperes for one hour, but it can momentarily 
give up to 7,250 amperes. One of the motor-generators 
is always kept in reserve. The other is run at fixed 
output continuously. If there is not much load on the 
line the generator will charge the battery. If the train 
load exceeds the capacity of the generator the battery 
will discharge and take care of the excess load. 

When bids were called for the electric equipment of 
the Detroit River Tunnel it was thought advisable to 


Fig. 4. 


‘call for tenders on a separate power house for the rail- 
way company. It was soon found out, however, that 
the purchasing of energy from the Detroit Edison 
Company on the above basis was cheaper and at the 
same time made possible a decrease in first cost of in- 
stallation. It also places the tremendous reserve ca- 
pacity of the Edison power plant at the disposal of the 
railway company and thus practically insures continu- 
ity of energy supply without any extra charge. 

The sub-station is connected with the switching 
towers, and these with the third rail, by means of un- 
derground cables laid in conduits. All told there are 
about 36 miles of electric cables of various kinds, most 


of them being of 1,000,000 circular mils cross section, 


or about the largest size that is manufactured. 

Inside the tunnel the cable conduits are placed in 
the walls and a sort of bench is thus formed, which is 
clearly to be seen in Fig. 1, representing an inside view 
of the finished tunnel. These benches, built of con- 
crete, afford at the same time a safe passageway for 
the trackmen and an exit from the tunnel. Their top 
is 2% feet wide and about 5 feet above the rails. To 
reach them from the rails there are iron ladders stag- 
gered every 25 feet in the Walls and embedded flush 
in the concrete. 

The third rail, plainly visible in Fig. 1, is of 70-pound 
section and of the inverted and protected Wilgus- 
Sprague type, which was first used in the New York 
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City electrification of the New York Central lines. 

There is also a 6-inch water main running through 
each tube of the tunnel from portal to portal, with 
hose connections every 200 feet, and a complete fire 
alarm system with boxes every 200 feet in each tube. 

Field telephones, compactly built in metal boxes and 
placed at convenient points, provide quick communica- 
tion with the sub-station. 

The tunnel lighting is by means of incandescent 
electric lamps placed every 20 feet and hooded against 
the direction of the trains so as not to blind the en- 
gineers. 

To keep the tunnel dry there are ten electrically 
driven pumps for the discharge of all water from five 
tunnel sumps. 

The electric locomotives here used are of the double 
truck type and of the 0-4-4-0 class. Two of these, 
operated by multiple unit control as one machine, are 
used for the heavy freight trains, being designed to 


Detroit Tunnel Locomotive No. 7500. 


handle an 1800-ton train at 10 miles per hour up the 
grade. 

Each engine has a weight of about 100 tons distrib- 
uted over eight 48-inch driving wheels. 

Fig. 2 shows one of these locomotives, No. 7504, on 
the grade after emerging from the tunnel, and Fig. 3 
shows the first regular express train, No. 31, as it went 
through the tunnel on September 25, 1910. 

The total length of the electrically operated line is 
about 6 miles, containing about 19 miles of single 
track electrically equipped. The tunnel proper is 7,860 
feet long from portal to portal, of which about 2,620 
feet are directly under the river. 

On the Detroit side the summit of the slope is a 
little less than a mile from the river, on the Windsor 
side it is about a mile and a quarter. The gradients 
are not the same on the two approaches, the eastbound 
one having a grade of 1% per cent. and the westbound 
one of 2 per cent. The reason for this is that the east- 
bound traffic is much heavier than the westbound 
traffic, the latter always comprising many empty cars. 

Block signals for the safe operation of trains are 
placed 400 feet from the portals and at the two sum- 
mits. An arm at “caution” gives the right to advance 
to the next block. An arm at “clear” gives the right 
to proceed to the summit of the slope on the other side. 


There is a constant inspection of tracks and equipment 


to insure regular and fast service through the tunnel. 
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At an average speed of 20 miles an hour in the tun- 
nel, the passage from one summit to the other is made 
in about eight minutes. The Detroit River Tunnel 
cuts off more than half an hour from the schedules of 
fast limited and express trains between the East and 
West, and it effects a saving of from three to twelve 
hours in the case of through freights. 

It has reduced the cost of handling the immense 
traffic flowing across the border at the ‘Detroit Straits 
at least: 7o per cent: 

The tunnel, switching yards and new passenger sta- 
tion in Detroit are estimated to cost, when the work 
is entirely completed, not far from twenty million dol- 
lars. Of this the electric equipment, including electric 
locomotives, required quite a little less than one mil- 
lion dollars. 

In a future issue we expect to take up the question 
of cost in greater detail and compare the three different 
systems that had been proposed for this installation on 
a cost basis. 


DETROIT TUNNEL LOCOMOTIVES. 

A detailed description of these locomotives was 
printed in the RatLway ELectTrRicAL ENGINEER for 
July, 1909. A short review of their electrical features 
is appropriate at this time. 

The locomotives are designed for hauling both pas- 
senger and freight trains through the tunnel, and for 
switching in the yards. They are the most powerful 
direct current locomotives ever built. 

The motor equipment consists of four 300 h. p. com- 
mutating pole motors. The gearing between the motor 
and the axle has a 4.37 reduction. The driving wheels 
are 48 inches in diameter. Each motor will develop 
a tractive effort of 9,000 pounds, which gives the loco- 
motive a tractive effort of 36,000 at a speed of 12 miles 
per hour. 

The motors have an overload capacity sufficient to 
slip the drive wheels. At the point of slipping they 
develop an instantaneous traction effort of over 50,000 
pounds. The maximum speed of the locomotive is 
35 miles per hour. 

Forced ventilation is furnished the motors by a 
blower, which has a capacity of 2,000 cubic feet of air 
per minute. This air passes around the field coils. 

The control system used is the Sprague-General 
Electric multiple unit type, with two master controllers 
in the cab and contactors in the auxilliary cab. If 
necessary, three locomotives can be coupled together 
and operated in unison. 

The control combinations are so arranged that the 
motors can be operated four in series, two in series and 
two in parallel, or four in parallel. There are nine re- 
sistance steps in series, eight in series-parallel, and 
seven in parallel. 


GRAND TRUNK RAILWAY TO ELECTRIFY LINES 
IN MONTREAL. 

It has been announced that plans for elevating the 
tracks of the Grand Trunk Railway from the Bonaven- 
ture station of the company in Montreal to St. Henri 
have been prepared for submission to the Board of 
Railway Commissioners at a meeting to be held in 
Montreal shortly. 

These plans embrace a scheme for handling all 
traffic within the city with electric locomotives. 

Steam engines are to be detached from trains enter- 
ing Montreal from the East at St. Lambert and from 
the W ést, at Sta Anne's, 

It is proposed to secure power from St. Timothy, 
where the plant of the Canadian Light and Power 
Company is situated. 


RAILWAY ELECTRICAL ENGINEER 


Vol. 2, ING SS: 
It is stated that the Grand Trunk Railway will ap- 
ply to the Dominion Parliament at the present session 
for authority to raise funds for this electrification. 4 
In view of the relatively short distance involved and 
of the suburban character of the service the use of the 


direct current system has been recommended. 


TEST OF EDISON STORAGE BATTERY CAR. 

A large two-truck Beach car originally built by the 
Federal “Storage Battery Company for the South Shore 
Traction Company for use in its service across the 
Queensboro Bridge, New York, and fitted with Edison 
storage batteries, has been thoroughly tested during 
the past few weeks on the Erie Railroad in the neigh- 
borhood of Orange, N. J. 

Quite a number of prominent railroad officials and 
engineers were present at various times during these 
tests, including F. D. Underwood, president of the Erie 
Railroad. In fact; it is said that these tests were made 
especially to give the officials of the Erie an idea as to 
the suitability of this type of car for service on some 
of the branch lines where traffic is light. 

It is stated that the performance of the car under 
various weather conditions exceeded the expectations 
of its makers. The car made a higher speed than had 
been promised for it, and it was operated at a less ex- 
penditure of energy than had been estimated. 

Be that as it may, we understand that the car has 
been put into regular service upon the Erie Railroad 
and is now being operated on the Orange branch, 
where it makes three trips daily between West Orange 
and Forest Hill. 

This experiment will doubtless be watched with 
great interest by many and we hope before very long 
to bring some data regarding the behavior of this car 
in continuous running and regarding the actual cost of 
this kind of service. 


STEAM ROAD IN SOUTHWESTERN NEW YORK 
WANTS TO ELECTRIFY. 

The Jamestown, Chautauqua and Lake Erie Rail- 
road Company, which is really a part of the Buffalo 
and Lake Erie Traction Company, has made applica- 
tion to the Public Service Commission of the Second 
District of the State of New York for permission to: 
electrify its line. 

It extends from Jamestown to Westfield, N. Y., a 
distance of about 28 miles. Thus far it has been op- 
erated exclusively by steam locomotives. 

At Westfield the road connects with the Buffalo and 
Lake Erie Company’s line, which is a lready electrically 
operated by the use of energy from Niagara Falls. It 
is, therefore, more than likely that the new line will 
obtain its motive power from the same source, though 
nothing definite is yet known on this subject, nor re- 
garding the electric system to be employed by the 
Jamestown, Chautauqua and Lake Erie. 

CHICAGO TERMINAL ELECTRIFICATION. 

The Chicago Association of Commerce, composed of 
representatives of many large industries, has asked the 
Mayor to appoint a committee to confer the Association’s. 
committee on the electricfication of the railroad terminals 
in Chicago. The iatter committee is said to be composed 
of engineers who have studied the project and reported 
it entirely feasible. 

The action in the Council was in the form of an ordin- 
ance requiring the railroads to electrify all tracks within 
? miles of the City Hall before Jan. 1, 1913. This ordin- 
ance was referred to the Council’s committee on trans- 
portation. It seems likely that some definite action will 
be taken in the near future. 
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CONTINUOUS CURRENT MOTOR SPEEDS. 


When choosing continuous or direct current motors 
for any special service, requiring constant speed at a 
definite R. P. M., speed regulating rheostats with a 
large number of divisions of resistance should always 
be installed. This is important because it is imprac- 
ticable to make a motor which will run at its rated 
speed under all conditions. 

This is not hard to understand, as, in addition to the 
variations due to load, temperature and brush position, 
there will be inherent differences in various motors of 
the same design. Motors made from the same draw- 
ings and specifications will run at slightly different 
speeds due to variations in the magnetic qualities of 
the iron, the resistance of the conductors and dimen- 
sions of both rough and finished parts. In other words, 
unavoidable differences in manufacture will affect the 
characteristics of each motor. 

Continuous current motors are built for stationary 
service with fields wound and connected in one of three 
ways, series, shunt or compound, so let us consider this 
matter of speed in accordance with these divisions. 

Series Wound Motors. 

The speed of series wound motors depends upon the 
load, and varies through such a wide range that con- 
trollers with heavy capacity resistances are necessary. 
Such motors are seldom used where accurate, con- 
stant speeds are wanted, though for railway and hoist- 
ing they are good on account of their high starting 
torque and overload capacity. 

The effect of changing the voltage is greater in 
series motors than with either of the others. For in- 
stance, if the voltage impressed on a series motor is 
lowered the speed will drop in a great proportion (with 
current atid torque the same as before), and, if the 
same amount of work is to be done at the lower voltage 
the speed will drop still more, because greater torque 
and current are necessary than at the higher voltage. 
With a shunt wound motor the reduced voltage tends 
to reduce the armature speed, whereas the weakened 
field tends to increase it slightly (but in a lesser de- 
eree), so the actual speed will be the resultant of these 
opposing influences. 

The speed of series motors is also less when hot than 
when cold, on account of the increased resistance of 
the windings, but the difference is usually too small 
to consider. Still, series motors are rated higher for 
intermittent service than for continuous work, al- 
though the speed will be lower at the increased rating, 
so this should always be taken into account. 


Shunt Wound Motors. 

Motors with shunt fields run at higher speeds when 
hot than when cold (just the opposite to series mo- 
tors), because of the weakened field due to increase of 
resistance with temperature. The increase of speed 
will be about 5 per cent, and the maximum is usually 
reached in about two hours of continuous operation. 

It is hard for manufacturerssto make motors which 
will run to within 3 per cent of normal speed, above 
or below, and the speed of shunt motors drops from 
2 per cent to 5 per cent with increase of load, so we 
may have considerable variation in speed between mo- 


tors of the same design. Taking into account the dif- 
ferences in manufacture we may have speed differences 
of lO "per cent@or more. 

For example: A motor with full load speed 3 per 
cent low when hot, and with characteristics causing 5 
per cent drop with increase of load, might have a full 
load speed of 8 per cent low when running cold. An- 
other motor of the same design but having a full load 
speed 3 per cent high when cold, might have a no load 
speed 8 per cent high when hot. This gives us a total 
difference of 16 per cent in speed between the two mo- 
tors, even though they are intended to be identical. 

These variations can be reduced, of course, by shift- 
ing the brushes on the commutators (in the direction 
of rotation to reduce the speed or against it to in- 
crease the speed), but this is not good because it tends 
to increase sparking. A much better way is to make 
special provisions for getting motors which do run at 
the same speed under similar conditions. This can be 
done by selecting motors which come within the de- 
sired limits, by using field rheostats (the common 
way), or by having the fields specially wound to suit 
the conditions. 

Compound Wound Motors. 

The third class, motors with compound wound 
fields, are a combination of series and shunt motors as 
to both winding and characteristics. They will not run 
away at no load (as series motors may do when not 
properly controlled) on account of the shunt winding 
on the field, although the speed drops slightly under 
increased load. They start with a higher torque than 
shunt motors, however, on account of the series wind- 
ing on the fields. Motors of this class operate more 
economically and smoothly with flywheels, as the 
wheels can take up a part of the load when the speed 
drops. 

Some motors of. this class drop as much as 15 per 
cent below normal speed at full load, whereas others 
will show an increase of 15 per cent above normal at 
no load, running at rated speed at full load. Thus we 
find it to be necessary to have full knowledge of both 
the motors and the operating conditions before we can 
insure a given speed. 

This should not be taken to mean that electric mo- 
tors are very unreliable devices, for extreme cases have 
been mentioned here to illustrate the point, but rather 
that the electrical engineer of a railroad, or other cor- 


poration, should be alive to the fine points of his busi- 


ness in order to give satisfactory services and to grow 
with the possibilities of his position. 


A NOTABLE RAILROAD SHOP ELECTRIFICATION.* 
During the past decade the use of electric motors for 
driving machine tools in railroad machine shops has 
become quite common, but when a shop is so com- 
pletely equipped as that of the N: Y.,N.H. & H. RR. 
at Readville, it becomes worthy of special notice. 
This entire plant is operated by alternating current, 
at 25 cycles, the only continuous current being that 


~*The data regarding this installation was taken from 


an article by A. I. Totten in General Elecrtic Review. 
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generated by the exciters for the fields of the alter- 
nators. 

There are 173 induction motors installed, with a 
total capacity of 3,160 H. P., although the average mo- 
tor load at the switchboard is only from 800 to 900 
H. P. With the lights included the load runs from 
L,O50sto e200. bl ie showing that the average total 
load equals only about 30 per cent of the total capacity 
‘of the motors installed. Consequently the power factor 
is low, being around 69 per cent during the day and 
increasing about 3 per cent when the lights are op- 
erating. 

The power plant contains six 400 H. P. Babcock & 
Wilcox boilers; three 400 K. W. General Electric gen- 
erators, direct connected to Hooven-Owens-Rentschler 
engines; two 50 K. W. exciters driven by. Watertown 
engines; three motor driven 12-B Brush arc genera- 
tors; three Franklin air compressors, and a Switeh- 
board composed of 24 blue Vermont marble panels, in- 
cluding a voltage regulator.. The entire plant operates 
at 550 volts and most of the motors run at 750 revolu- 
tions per minute. 

The main building of the Readville shops is 904 feet 
6 inches long and 150 feet wide. It is divided longi- 
ena! into two equal parts, one side containing the 

600 foot erecting shop and the 300 ft boiler shop, the 
eines containing the machine shop and the tank shop. 
In the latter half of the building there. is a 35 foot gal- 
lery running full length, where. such light work as 
electrical repairs, brass, tin and copper work, etc., 
is done. On the ground floor the main machine 
shop is 600 feet long, with the lighter machinery under 
the gallery and the “heavi ier machines in the main aisle, 
where they may be served by the overhead cranes. Jib 
cranes are also mounted near the more important ma- 
chines for convenience in handling material. 

Other features of these shops will be described in 
futures issues of this paper, and descriptions of other 
shops will also be given from time to time, special 
‘emphasis being laid upon the electrical features. 

Turning now to the motor driven machine tools we 
find they comprise every kind used in railroad shops, 
and several sizes of each kind. Tests made ona large 
number of these machines showed that the large sized 
motors were justified, on account of the power re- 
quired at certain times during operations, although the 
‘average power required was very much below the nor- 
mal capacities of the motors. With few exceptions 
‘these motors are all of the “squirrel cage” type, the 
others being polar wound with variable resistances for 
starting. 

The tests which follow were made with the machines 
running under average conditions, and agree quite gen- 
erally with the statements made in an article published 
in the March, 1910, issue of this paper. 

Inspection of the. accompanying test records will 
show. how much momentary overload is put on the 


80 IN. eae WHEEL LATHE (PUTNAM), 10 H. P. MOTOR 


Load Kilowatt Input 
Rollingyaxlen speed ol bsfeetapers mine ete merle 0.5—2.0 
Turning axle, 1/64 in. cut, 1/32 in. feed, speed 15 ft. per 
Min ees Foe Maemo ie wee ae eee ieee ree ee eee 0.6—1.6 
40 IN. DOUBLE WHEEL LATHE SA eM 50 H. P. MOTOR 
Running light: \. gee. cas fete evsrelaeiopeacceme eee eee 2.4 
Full load) 2citecse cit tence o0 erie mini corer ar rceine oon 28 


Load consists of two heavy cuts on driving wheels, ¥% in. feed, 3% in. cut, 
cutting speed 12 ft. per min. Kind of tool steel—Mushet high speed, 


7% H. P. MOTOR USED TO MOVE TAIL STOCK 


Moving forward) can caecmher a cena ee en eae ae 1.8 
Movingbackward jem. ccrh once seer ae Dee Eee eee 1.8 © 

600 TON, 90 IN. WHEEL PRESS (POND), 25 H. P. MOTOR 
Running gighes co cacetl. acc a cio verses eo eine ae eee aie ae 1.4 
Pressing 6 in. crank pin from driving wheel 

Avéfage Hload Ger ntaeta eniteienteere ei te Oe ee Pee oe 2.3 

Maximum load when pin started..................06. 3.5 


Maximum pressure when pin started, 260 tons. 
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36 IN. X 12 FT. PLANER (PUTNAM), 10 H. P. MOTOR 
Running eliehpwcrecteicate ar eu AgNO E a SaV IONE ET ONSTUOU AE Sie ehsvereiel sts 1.8 
Forward, “nop load ais crc sretcyare hiciecus he ole ele ols eee «ct se ake slerenere 2.8 
Reverse? edhe. cia areveicsiths nuavelaneleletoloreloterereconsiemtens aece ie eronmeeceetts 22; 
Bache “in See beg sats a biaiate Dh ae aiavete teas release ebetareremets els ietetneiets 4.4 
Reverse. Gaddis pocisictere cee osha tac ere niche Doren eudiageneiene s Gis evevoter terete 18. 
Forward “under load adi. ic.aciv.osunisoaneioceiinte selects eiviele ele ereitie 3.6 


Tool steel, Midvale 
One 1/32 in. cut, 1/16 in. feed on steel. 
Tool Steel, Syrian. 
Forward 35 ft. per min. 
Backward 70 ft. per min. 


48 IN. X 16 FT. DOUBLE PLANER (WOODWARD & POWELL), 
25 H. P. MOTOR 


lor 1/64 in. cut, 1/16 in feed on cast iron. 
Load 


Running = light (ec co cieres ctoererorete tiotehneletelatetereletet-ta'el el tererevoia tate bp 
Forward, no) loadonc oscs wielvare erertisiorsi one srolereteers «si alelehetetare aN 4, 
Backward, no’ loads sciiicicts sais era sierra etereteteieiains «1a olelereteietete 4. 
Forward)? under load ac ssc tisate «ite svetye capes mus sieve er cteere 13; 
Load, two 5/16 in. cut, 1/32 in. feed on cast steel. 

Tool steel—Mushet high speed. 


Cutting speed—45 ft. per min. 
72 IN. X 12 FT. PLANER (POND), 25 H. P. MOTOR 


Running light) Sores cle cio skeperor rete reletereteneteveteletetes = ofits ete eh tele BAe 
Reverses 2. fos ss wei eee ea peace eee eRe Te ore ove el tele tanetate 20. 
Forward,) noi load scenic enero etele etsanetefetens © ane etotererer teas 2.4 
Backward | sissterceieccotele ase iosste  o eat AL EA ces oS © oi o1 sloievetspepeiete 5. 
Reverse}. 5 feceahete hoe cle ote elle ree els «avs eistoteyeasene 10. | 
Forward, under load 4.8 


Load, 1 cut % in. with % in. feed on cast iron. 
Tool steel—Mushet high speed. 

Cutting speed—18 ft. per min. 

Return feed—54 ft. per min. 


72 IN. X 30 FT. PLANER Set Sa 35 H. P. MOTOR 


Running Light 2. 'Xoseis o cyeccre ete erect ote eteetele erste leeiees cco ohessberetaiees 3.4 
Forward) eno tloadivac cece ieee 589 Soins 40bo 80 Aas 4.8 
Reverse) Vecdcie eis baie s evsioleteieie ste oiste eterstarererets slontelats os lsieGuelselsiote 32. { 5 tons 
Backward. © «.aje:s/ecjs,ers oils /s ahete ois crche aveperectenetartetee <'e\s eletele al stete 9.2 (| on bed 
Ua COME Gs SOLOS OU EE io.0 AGO MOC palnecud000 Gade s aveteter ern 14.8 
‘Forward, underyloadsnys cm += ccs sicieneioteee or eleeiale tote isha saat 6.4 


Load, one % in. cut, 1/16 in. feed on cast iron. 
Tool steel—Mushet. 

Speed forward—30 ft. per min. 

Speed backward—65 ft. per min. 


CYLINDER BORER, 7% pe P. MOTOR 
Running light .........2.-.esssceceessreecceeese Seamer 0.7 
3 cuts % in by 1/16 in. feed...........:. Shc SER hor 4.8 
5 cuts 4% in. by 1/16 in. feed............ sees ee eee erences 5.6 
On 3 cuts, cutting speed 17 ft. per min. Tool steel unknown. 
On 2 additional cuts, cutting speed 25 ft. per min. Tool steel, one Mushet 
high speed; one Syrian. 


6 FT. RADIAL DRILL (BICKFORD), 5 H. P., 1500 R. P. M.,. MOTOR 


Running light > sic.sas/cols ise site icine Ree ielste)© tte eeete 0.9 
% in, hole lin’ cast steel.).acemecenieen eer EEA Oe C 1.9 
Feed— in. per min. 

Speed of drill, 74 r.p.m. 


5 FT. RADIAL DRILL (BICKFORD), 5 H.P., 1500 R.P.M. MOTOR 


Kilowatt Speed of 
Load Input rill 
Running’ Light:2%, esis. tere ors arse cle ouscelerslelalolsheteteteners)s\oete este 48 
One % in. hole in steel, feed 0.45 in. per min........ 13 52 r.p.m. 
Two % in. hole in cast iron, feed 0.16 in. per min..... 1.5 24 r.p.m 
Two 3% in. hole in steel, feed 0.375 in. per min........ 2.4 20 r.p.m. 
51 IN. BORING MILL (BULLARD), 7% H.P. MOTOR 

Running light 2.2.6.0 5..00 0526 ses ec cee sweetness sseeess 6 1.8 


Two % in. cuts, 3/32 in. feed, 40 ft. per min. on cast iron 4.6 
Tool steel—Mushet high speed. 


47 IN. BORING MILL (BAUSH), 10 H.P. Ora 
Running light 


© 9) OLS ¥) 8/76: 0:0 ©] 6 006) +10 (0 0 0) ore: 66,8) S16 Sie) ¢ 0 © 6/00 @ Ce ole 


One 7/32 in. cut, 1/32 in feed, 35 ft. per min. cast steel. aa 
One 3/16 in. cut, 3/64 in. feed, 40 ft. per min. cast steel.. 3.5 
One 3/16 in. cut, 1/16 in. feed, 50 ft. per min. cast steel.. 4 


Tool steel—Mushet hich speed. 


BUFFER AND GRINDER (RAWSON), 3 H.P. MOTOR. 
Runring light 0.4 


ee ee er ee ee 


Grinding Ghin. stearn: pipe sto stimtacenmmeimsmleetets- o)rieierere ieee 0.5 
} COLD SAW (NEWTON), 3 H.P. eee 
Running Ligh aeveratele \etrsietrieiere ier creteristoletc terete Bais: erstlene «tsterate 6 
Cutting 6 in. cast ALON Fase olde rie Sere cle eis n io otetele ss» 6-6 stalhoteees 3.2 


Slow feed, 0.45 in. per min. 
Saw 16 in. diam., 14% r.p.m. 


FLUE CLEANER (RYERSON), 25 H.P. MOTOR 


Loaded with 308— 2 in. diam. tubes, 12 ft. long. 


NO. 5 PUNCH (HILLES & JONES), 5 H.P. More 
Running light 


ee ee er a | 


Punching 9/16 in. hole in %4 in. boiler plate.............. 13 
Punching 9/16 in. hole in 3/16 in. boiler: plate. . aa 1.2 
Punching 9/16 in. hole in 5/16 itl, irom. se6- ++. sss ciees 1.5 (Max 
Punching’ 9/16 in} holéin® 34, in. steelseanenmioes «+s e ee cae 2.32 


22 punches per min. 


NO. 4 PUNCH (HILLES & JONES), 10 H.P. MOTOR 
Running Jighthe: hess ere eee eae os 5 
Punching 13/16 in. hole-in %4 in. flange steel............. 4. Max. 


motors at such times as reversing the direction of 
travel of planer beds, punching, steel plates, etc.; and 
brings out clearly one of the advantages of the elec- 
tric motor for such service. 


.The circuit breaker as ordinarily made responds im- 


mediately to overload or short-circuit, and where the 
overload is suddenly applied, the circuit breaker fre- 
quently opens before the ammeter has time to indicate 
the volume which the current attains. While in many 
cases this immediate action is necessary in order to 
secure effective protection, there is, nevertheless, a le- 
gitimate demand for a circuit breaker which will be 
responsive to overloads only after they have been 
maintained for an appreciable period of time. 

Without going into details of the Time Limit Circuit 
Breakers, which have hitherto been placed upon the mar- 
ket, it may be stated that, almost without exception, they 
involve the use of spring motors or relays. Methods em- 


Time Limit Circuit Breaker. 


ploying such devices are obviously indirect, and introduce 
into the operation of the circuit breaker a number of in- 
termediate steps, failure in any one of which results in 
failure of the circuit breaker to perform its function. 

The breaker shown in the cut shows clearly the 
extreme smplicity of the Direct Acting Time Limit mech- 
anism. F 

The cylindrical vessel immediately below the housing 
contains a seat for a circular disc, which is suspended 
from the armature co-operating with the restraining latch. 
The engaging faces of the disc and its seat are accurately 
surfaced, and the disc is supported in such a manner that 


Direct Acting Time Limit Circuit Breakers 


it may perfectly align itself with its seat. The disc, when 
seated, is surrounded with a shallow bath of oil, serving 
to exclude air from between the engaging faces, which 
are thus separated only by a thin Bia oF oil. It is ob- 
vious that the intimate engagement of the disc with its 
seat causes an additional restraint upon the armature 
proportional to the total pressure of the atmosphere upon 
the upper surface of the disc. 

In the event of overload, the pull of the armature com- 
municated to the disc causes gradual extension of the 
oul film, until if the overload be sufficiently long con- 
tinued, ‘the film is finally ruptured, the disc is eadenl y 
released and the armature . which now moves forward 
without restraint, causes the opening of the circuit 
breaker in the usual manner. While the force necessary 
to rupture the oil film is very considerable, the move- 
ment required is almost microscopic, a fact which con- 
tributes greatly to the accurate working of the device. 
The principle here involved can best be appreciated by 
contrasting the Direct Acting I-T-E Time Limit with 
other forms in which the time function is secured by ex- 
erting restraint upon the armature throughout an ex- 
tended movement, thus causing it to do work as it ad- 
vances under the action of the overload. As the arma- 
ture advances into the magnetic field, less and less cur- 
rent will be required to sustain its movement; a brief 
overload may, therefore, bring the armature into a posi- 
tion where its movement will be continued by very much 
reduced current, atid thus the circuit breaker may be 
opened with a current much less than that for w hich it 
is set. This action may aptly be designated as “creep- 
ing.” Contrasted with this, the movement of the arma- 
ture of the ”Dalite’’ while under restraint is negligible, 
and the strength of the magnetic field is consequently 
unaffected thereby ; hence, “creeping”’ is impossible. 

To separate the disc from its seat, a certain definite 
amount of work must be done; the stronger the pull com- 
municated by the armature to the disc, the more quickly 
this work will be accomplished, and the more promptly 
the circuit breaker-will be opened. The time element 1s, 
therefore, inversely proportional to the pull of the over- 
load magnet, which in turn is proportional to the square 
of the current. As a result of these conditions, the time 
required to cause the opening of the breaker is, broadly 
speaking, inversely proportional to the square of the 
overload current or directly proportional to its heating 
effect. 


For larger types of circuit breakers, such as are em- 


_ployed to protect generators and large motors, the I-T-i 


Direct Acting Time Limit is made adjustable for ditter- 
ent periods of time. This is accomplished by reducing 
the contact area of the disc with its seat, by slight depres: 
sions extending over a portion of, each surface. When 
the seat is turned so that these depressions are opposed, 
the surfaces engage over a maximtim area; angular 
movement of the seat from this position, thus displac- 
ing the depressions with reference to each other, causes 
proportional reduction in the area of engagement. The 
seat may be turned by a small knob, which moves over 
a scale upon which the relative time calibrations are indi- 
cated. ~The overload setting is effected in the usual man- 
ner, by moving the armature toward or away from the 
magnet as the current at which the circuit breaker is re- 
quired to operate is to be increased or decreased. 


The 1910 Edison Storage Battery’ 


WALTER E. HOLLAND 


The above title refers to the “A” type Edison bat- 
tery, which was actually brought out in 1908, and 
which with slight improvements is now being manu- 
factured in large quantities at the factory in Orange, 
N. J. As this battery has been fully described in the 
publications of the Company and in various maga- 
zines, no time will be given to further descriptions 
here, except to say that at present five sizes of cell 
are being marketed: “A4,” “A6,” and “A8” for auto- 
mobiles, street cars, car-lighting, industrial engines, 
and so. forth; and “B2” and “B4;’ smallicells ratedrat 
40 and 80 ampere-hours, respectively, for ignition and 
other light work. 

The.“ A4,? “AG,” and “A8” cells are identical am com 
struction, differing only in the number of plates; the 
“B2” and “B4” contains plates one-half the regular 


“Aq? On aK si 
Outside measurement of can 29-16x 3 3-4x 4 7-8x 

IM WINENCSa nee tects ee 5 1-8x123-8 § 1-8x12 3-8 5 1-8x12 3-8 
Ileight to top of pole in inches. 13 3-8 13 3-8 133-8 
Weight of complete single ell 

IFIP POU) CStaee ae eee 5 13 34 19.00 25 00 
Pounds per cell of a standard 

assembled battery El A 20.09 26.15 
Normal discharge rate in am- 

PERCSH A eae eee 30 45 60 
Average voltage at normal rate 1 2 ti Tyee, 
Rated ampere-hour output..... 150 225 300 
Rated watt-hour output....... 180 270 360 

Fig, 2. Types—Dimensions—Ratings. 


height, but in other respects are similar to the regular 
type. For most purposes cells are mounted in wood 
trays having hard-rubber insulation fittings, as shown 
in Figure = 
Testing Methods and Notes. 
Before proceeding with the presentation of results 
of tests, which is the purpose of this paper, a few 


Figs 


Various Sizes of Edison Cells. 


words are necessary regarding 
arrangements. 

The battery testing department of the Edison Labo- 
ratory is run twenty-four hours daily, and tests are 


methods and testing 


*A paper presented before the Convention of the Associated 
Edison Dluminating Companies. 


‘made consecutively with very little rest between. 


Consequently the results are conservative, it having 
been found by experiment that slightly higher results 
are obtained if cells, after discharge, are allowed to 
stand long enough to cool, thus also allowing the 
electrolyte to equalize in the plate pores by diffusion. 
Cells are usually tested in groups of three or four and 
the average result taken; but sometimes when read- 
ings must be gotten quickly or at very frequent in- 
tervals a single cell is used in order to attain a higher 


Files. 


Mounting of Cells in Wood Trays. 


degree of accuracy. In the latter case the test is al- 
ways repeated on at least one other cell.. Of course 
no single cycle of charge and discharge is relied 
upon as being true, but the cycle is always repeated 
several times, or at least until the result becomes con- 
stant. In the curves to follow, characteristic single 
results only are usually plotted, to avoid confusion. 
Innumerable repetitious of tests have shown that 
the cells as commercially manufactured have surpris- 


Curve 4 
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Fig. 4. Voltage Output and Heating Curves. 


ingly uniform capacity; and that under any similar 
conditions, no matter how abnormal, different cells 
will give practically identical results. The same 
characteristic of constancy of behavior applies also 
to the different sizes of cell, and at comparative 
rates they have similar characteristics, except for in- 
consequential variations in heating due to differences 
of radiating surface. This is shown in the curves of 
Figure 4. 

For all practical purposes, therefore, it is fairly safe 
to assume that what is true of any single cell will 
hold good for a battery of any number of cells if sub- 
jected to the same conditions; and furthermore that 
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a result or curve taken from one size of cell will apply 
to other sizes equally well if the rate and output fig- 
ures be made proportional. 


Test Electrodes. 


In work with the Edison battery the necessity of 
some reliable and convenient method of analyzing 
voltage curves, to determine which electrode was 
limiting the capacity or causing changes of voltage, 
was early appreciated. The only scheme which had 
then been tried was the use of the metal container of 
the cell as a third electrode in the same manner that 
cadmium is used in lead cell tests. This was most 
convenient, but readings so taken were inconstant and 
not at all reliable on account of polarization which 


Curve S$ 
aes EOISON Storace BATTERY. 


CELL VOLTAGE ANO READING OF EACH ELECTRODE 
A COPPER OXIDE TEST ELECTRODE 
DURING A NORMAL-RATE DISCHARGE TO 0:9 VOLT 
Edison Laboratory Avguet 910 ° 


Fig. 5. Cell Voltage During Normal Discharge. 


would be set up at the surface of the nickel-plated 
steel, even by the infinitesimal current taken by a 
high-resistance voltmeter. The author has devised 
several successful ways of attaining this end. One of 
these is theoretically applicable to any kind of primary 
or secondary battery, and practically also where suit- 
able means exist. 

The first device tried was that of a duplicate charged 
cell standing idle alongside the cell under test and 
having electrolytic connection with it through an in- 
verted U-tube. Voltage readings would be taken 
from the positive of the cell under test to the nega- 
tive of the auxiliary cell, and from the negative of 
the working cell to the positive of the auxiliary 
ech the. (voltage..oian,idle (chareed: ‘cell re- 
mains practically constant over long periods of 
time, so variations in the readings thus taken must be 
caused entirely by the working electrodes, and the re- 
sultant curves would show the independent behavior 
of these. This method proved reliable but was in- 
convenient; and in the case of batteries in actual setv- 
ice could hardly be employed at all. The best scheme 
devised—one which has been used many years at the 
Edison Laboratory and has been successfully applied 
to various kinds of battery, including the lead storage 
battery—miay be described in general terms as fol- 
lows: The use as a third electrode of a partially re- 
duced oxide which will undergo electrolytic oxidation 
or reduction in the given electrolyte without polariza- 
tion. That the oxide should also be insoluble in the 
electrolyte is of course highly desirable, as its use 
cannot then contaminate the cell in any way. The 
oxide must be mounted in a suitable conductive sup- 
port, and the electrode is preferably encased in per- 
forated hard rubber so that+it may be rested on the 
plate tops with impunity. For the common electro- 
lytes substances fulfilling the above requirements are 
numerous, but those which the author has found best 
adapted to use are: lead peroxide for sulphuric acid 
batteries, and either cupric oxide or the high nickel 
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oxide of a charged Edison positive for all alkaline 
batteries. 

A copper-oxide test electrode can be prepared very 
easily from a plate of agglomerated cupric oxide such 
as 1s sold for use in the Lalande primary battery. A 
small block cut from a new plate of this kind is bound 
with fine copper wire and suitably insulated. It is 
then made cathode, using a passive anode, in a jar of 
the alkaline electrolyte—a medium current being 
passed for an hour or so, or until about one-fifth of 
the block has been reduced to metallic copper. After 
this treatment the electrode should be allowed to 
stand in electrolyte for a few days to “season”—that 
is, to become stable in voltage. The electrode is then 
ready for use and will remain in working condition 
almost indefinitely, provided it be kept in dilute elec- 
trolyte when not in use. If exposed long to the air 
the reduced layer of metallic copper will re-oxidize. 
Cupric oxide is very slightly soluble in strong alkaline 
solutions; but in the case ‘of the Edison battery 
it has been found to have no deleterious effect, even 
when present in large amount, and can be used with 
perfect safety. 

Test electrodes of nickel peroxide and of lead per- 
oxide’ have been found to give excellent results in 
tests of the Edison and the lead battery, respectively, 
and have the advantage of being indigenous to those 
batteries so that no foreign substance is introduced. 

Figure 5 shows a normal rate discharge of an Edi- 
son cell with independent curves of the electrodes 
taken by means of a copper-oxide test electrode. 


Normal Ratings. 

The fixing of the normal charge and discharge rates 
and normal length of charge of the Edison battery is 
mostly arbitrary:: The current rates given as “nor- 
mal” in the table, Figure 2, were determined by a care- 
ful consideration of the factors of [?R loss in cell and 
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Fig. 6. Anomalous Discharge on Varying Charges. 
the resultant heating, of time rates of charge and dis- 


charge, and of output; and were presumed to strike 
the best balance between the governing factors to 
suit the conditions of vehicle practice. Seven hours 
is taken as the normal length of a charge at normal 
rate simply because at this point the output and eff- 
ciency were judged to be in the best relation for aver- 
age practice. These ratings are not obligatory, but 
the length of charge may be varied between zero and 
infinity as desired, and should be varied according to 
the output required in any particular service. The 
rates of charge and discharge are optional also when 
just. two-points: are kept in mind. The first-is that 
very low charge rates will not completely reduce— 
that is charge—the iron element, and the resultant 


‘discharge will be anomalous as to voltage (See Fig- 


ure 6. 
(Concluded in the February Issue.) 


General News and Personal Mention 


U. S. BULLETIN NO. 207. 

The United States Light and Heating Company has 
recently issued Bulletin No. 207, dealing with the Bliss 
system of electric car lighting. The Bulletin defines 
the six essential parts of an axle equipment as follows: 
(1) The generator, belted to the car.axle. (2) The 
suspension for holding the generator. (3) The Stor- 
age Battery. (4) The Panel or Controller Board. (5) 
The Lamp Regulator. (6) The Regulator Relay. A 
detailed description of these parts fol llows. The Bulle- 
tin is profusely illustrated with photographs of the 
equipment. 


Dossert & Company, New York, N. Y., have just 
issued an eight-page folder which illustrates and de- 
scribes a number of Dossert specialties. Especial at- 
tention is given to the new type of anchor connector 
for use w ith strain insulators, and to a new insulated 
cover for cable taps. 


The National Metal Molding Company of Pittsburg, 
Pa., has just issued a catalogue of their indoor wiring 
accessories. The principal products are “National 
Metal Molding,” “Sherarduct” and “Flexduct,” to- 
gether with various accessories used with them. 


CHICAGO ELECTRICAL SHOW. 

The Chicago Electrical Show will be held at the Col- 
iseum January 7 to 21, 1911. According to the enthusi- 
astic press agent it will be the largest aftair of the kind 
ever handled in Chicago. Every phase of the electrical 
industry will be represented by exhibits, and all the large 
companies will be prepared to demonstrate their latest 
improvements. Although more popular in character than 
the exhibits presented at the conventions of the technical 
and professional societies, the show will neverthless con- 
tain much that will be of interest to all electrical en- 
gineers. 

The United States government will show a very large 
and complete exhibit oF all the manifold ways in w hich 
electricity is made to serve the War, Navy, Post Office, 
Interior and Treasury Departments. All the space in the 
Coliseum Annex will be devoted to this exhibit. 


The New York Insulated Wire Company has been mail- 
ing out blotters advertising Grimshaw white-core insula- 
ted wire and Grimshaw insulating tape. 


The Electrical Engineers Equipment Company, Chi- 
cago, Illinois, is preparing to move into a new factory. 
Power House and Central Station specialties of all kinds 
are handled by this company. 


The Macbeth Evans Glass Company, of Pittsburgh, 
has recently sent out a booklet of photographs of instal- 
lations of Alba glassware for street lighting. The me- 
chanical work on the booklet is especially iitess 211 
types of arcs and incandescents are shown. 


The National X-Ray Reflector Company has secured 
offices and show rooms on the ground floor of the new 
Brooks Building at the corner of Jackson Boulevard and 
Franklin Street, Chicago. This fine new location is ad- 
mirably adapted to demonstration of the “Eye Comfort’ 
system of indirect illumination, 


ADAMS-BAGNALL CO. BUYS JANDUS BUSINESS. 
The Adams-Bagnall Company of Cleveland, Ohio, 

has purchased the business of the Jandus Electric 

Company of ‘the same city. The manufacture of 


“Jandus” products will be continued under the trade 
name “Jandus,” which has become very widely and 
favorably known, particularly in the electric fan field. 

The Adams-Bagnall Company has associated with 
it the former management, of both the commercial 
and engineering departments, of the Jandus Electric 
Company. B. W. Stowe will hold the position of 
Engineer of the Fan Department. C. L. Eschleman is 
Sales Manager. The reason given for the change is 
the increased capital made necessary by the rapid 
growth of the Jandus Company’s business, particu- 
larly in the railway field. 


SNAP SWITCH MULTIPLE FUSE. 
Axle lighting trouble due to blown fuses has given 
rise to a need for some method of easily renewing 
them.. To meet this need Mr. N. BE. Lemmon} elees 


trical engineer for the Pullman Company has designed 
the Snap Switch Multiple Fuse shown herewith. 
This device consists of a cylinder of insulating ma- 
terial on the ends of which are mounted brass rings. 


Snap Switch Multiple Fuse. 


The upper ring is divided into four segments insulated 
from each other, and each connected to the lower ring 
by a fuse of the desired capacity. The contacts on the 
rings are made by brushes of sheet copper. The upper 
contact can be made on only one segment at any time. 
The cylinder is caused to revolve on its axis by means. 
of a snap switch which turns it through a quarter- 
revolution. ; 

When a fuse blows it is necessary simply to turn 
the snap switch to bring another into place. The de- 
vice is mounted in a box with a hinged front door in 
which is a glass window through which the condition 
of the fuse can be seen at a elance. These fuses are 
being installed on all axle-lighted Pullman cars. 


The American Electric Fuse Company, of Muskegon, 
Mich., has opened a Chicago office on the ninth floor of 
the Vogue Building, at 200 Fifth Avenue. A complete 
sample line of “Blue Ribbon’ telephone protectors, 
“Allen-Bradley”? motor starters, controllers, and battery- 
charging rheostats, and “American” magnet wire and 
ignition apparatus ‘will be carried at this office, which is 
in charge of Fred D. Bonde. 
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THE UNITED STATES LIGHT 
AND HEATING COMPANY 


Descriptive of The Bliss System of Electric Car 
Lighting. This System has met the conditions 
imposed by modern railroading with such eminent 
success that it has become the Standard with many 
Railroads and Car Builders. Perfect Regulation, 
Lowest Operating Cost, and Absolute Reliability are 
assured to the Purchaser. 


Write to our Railroad Department for Bulletin 207. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


‘Bliss System of Electric Car Lighting.’’ ‘‘National’’ Batteries. ‘‘Moskowitz System of Electric Car Lighting.’’ 
NEW YORK BUFFALO CHICAGO CLEVELAND _ St. LOUIS BOSTON SAN FRANCISCO 


Recent 


Patents 


OF INTEREST TO THE RAILWAY ELECTRICAL ENGINEER 


976,878. ELECTRICAL SYSTEM OF DISTRIBUTION, 


Hubbard, Belleville, N. J., assignor to Gould Storage 
Battery Company. Filed June 19, 1908. <A direct-current distrib- 
uting system contains a storage battery and a booster therefor. 
The exciter for this booster has two field circuits, one in series with 
the main line and the other connected to the secondary of a series 
transformer in the same line so that it is subject to the effect of 
sudden load variations only. 


Albert S. 


AUTOMATIC PRESSURE-CONTROLLING DEVICE FOR 
BRAKE MECHANISMS. 


976,925. 


Harold Rowntree, Chicago, Ill., assignor to National Pneumatic 
Company. Filed Jan. 19, 1910. An air brake for cars has electrical 
devices for operating the air valves, and means controlled by the 
speed of the car for governing the circuits of these devices. 


977,448. STORAGE-BATTERY PLATE. 


Bruce Ford, Philadelphia, Pa. Filed April 14, 1910. A lead bat- 
tery plate consisting of a large number of horizontal leaves with 
opening clear through the plate, the leaves being held together by 


vertical ribs. 


977,554. ELECTRICAL EQUALIZER SYSTEM. 


Otto S. Schairer, Pittsburg, Pa., assignor to Westinghouse Hlec- 
tric & Manufacturing Company. Filed September 38, 1907. Re- 
newed May 20, 1910. An alternating-current distributing system 
contains a pair of equalizing machines adapted to run either as 
generator or motor and supplied from different phases of the circuit. 


Association 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 


Secretary’s, Offi GC oe. oo eclemm mte =o isinileia = 10 323 Kinzie St., Chicago. 

The next convention of the Association will be held in Wash- 
ington, D. C., in the first week of June, 1911. The Annual Con- 
vention will be held in Chicago in the second week of Novem- 


(oxeya, alealil. 
OFFICERS. 


President. 


J. R. SLOAN, 
General Electrician, Pennsylvania Railroad, Altoona, Pa. 


First Vice-President. 
EF. R. FROST, 
BHlectrical Engineer, Santa Fe, Topeka, Kan. 


Second Vice-President. 
Dy. CARTWRIGET: 
Blectrical Engineer, Lehigh Valley Railroad, Philipsburg, N. J. 
Secretary. 
JOS. ANDREUCETTI, 
Cc. & N. W. Railroad, Chicago, Ill. 
Executive Committee. 


Cc. R. Gilman, Chief Hlectrician, Chicago, Milwaukee & St. Paul 
Ry., Milwaukee. Wis. 

A, MeGary, Chief lec}, N. ¥. C. & H.R. R: 

A. J. Farrelly, El. Ener., CaeiNe Wo Ry: 

H. C. Meloy, Chief Electrician, Lake Shore & Michigan South- 
ern Ry., Cleveland, O. 

RE Hutchinson, Chief Hléct., ©: Re & BY BR. RR. Chicago; il: 

C. J. Causland, Chief Blec., Penna. R. R., ‘Chicago, Ill. 


COMMITTEES FOR 1911. 


COMMITTEE ON STANDARDS. 


Beit aes ba Chairman, Elec. Engr., Lehigh Valley Ry. 
. R. Frost, El. Engr., Santa Fe Ry. 
oe Collett, ADKee I Dpevegey Dl, WE Wee 12k 
R, Sloan, Ch. Hlec., Penna. Ry. Co. 
R. Gilman, Chi Elec: CoM. dé Stack. ky. 
_ J. Farrelly, Elec. Ener., G. & Ns W. RK. R., Chicago, 11: 


COMMITTEE ON DATA AND INFORMATION. 


Asst. Elec. Engineer, 


POupay 


F. E. Hutchinson, Chairman, Elec., C. R. I. & P. Ry. 
BE. W. Jansen, El. Engr., I. C. R. R. 

HM. Cutting, Emer wire ter. is Wo OUs be ace 

S. W. Dietrich, Ch. Hlee., C. & A. Ry. 

S. G. Carlson, Elec., Penn. Ry. 


COMMITTEE ON ILLUMINATION. 


R. Gilman, Chief Elec., C. M. & St. P. R. R., Milwaukee, Wis, 
J. R. Cravath, Old Colony Bldg., Chicago, Ill. 

Wm. D. Ryan, Gen’] Elec. Co., Lynn, Mass. 

5. W. Everett, Ass’t Hl. Hngr., A. T. & S. F. R. R. 
C. W. Bender, Com’l Engr., Nat. El. Lamp Ass’n. 
Richard Hamilton, Elec., A. T. & S. F. Ry. 

T. R. Wentworth, Elect., L. S. & M. S. Ry. 

B. F. Fisher, Westinghouse Lamp Co. 
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977,571. SYSTEM OF ELECTRIC-MOTOR CONTROL. 


Wilbur H. Thompson, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed January 5, 1907. A 
single controlling means serves to interrupt the supply of energy 
to the hoisting motor and to temporarily reverse the motor when 
either of two limits is reached. 


ELECTRIC COLLECTOR FOR TURNTABLES. 


Filed August 15, 1910. A 
turntable from an overhead 


977,653. 


Laban E. Jones, Anaconda, Mont. 
method of supplying current to a 
supply. 


SHADE OR REFLECTOR ATTACHMENT. 


Philadelphia, Pa., assignor to Holophane Glass 
The reflector 


977,940 AND 977,941. 


Henry D’Olier, Jr., 
Company, New York, N. Y. Filed December 8, 1909. 
is attached to the socket by supporting fingers, 


ELECTRIC-LIGHTING FIXTURE, 


Lemuel R. Hopton, Plainfield, N. J., assignor to Enos Company, 
New York, N. Y.. Filed March 1, 1910. An electric-candle fixture 
consists of a candle cup, a retainer yoke within the same, a candle 
tube and a switch within the yoke. 


978,163. 


978,173. ELECTRIC MOTOR-CONTROLLING APPARATUS. 


Harry Ward Leonard, Bronxville, N. Y. Filed January 23, 1905. 
Renewed February 20, 1907. A starter and speed controller is pro- 
vided with overload and no-load release coils and a device to pre- 
vent starting the motor except with the contact arm of the field 
rheostat on the no-resistance point, thus preventing a weak start- 
ing field. 


Directory. 


COMMITTEE ON ACCOUNTS AND REPORTS. 


F. R. Frost, Chairman, Elec. Engr., Santa Fe Ry. 

J. Andreucetti, Asst. to Elec. Engr., C. & N. W. Ry. 
F. E. Hutchinson, Ch. Elec., Rock Island Lines. 

S. W. Dietrich, Ch. Hlec., C. & A. Ry. 


E. W. Jansen, Elec. Engr., I. C. R. R. 
Edw. Wray, Ed. Ry. El. Engr. 
COMMITTEE ON IMPROVEMENTS. 


H. C. Meloy, Chief Electrician, L. S. & M. S. R. R., Cleveland, O. 
Ed. Wray, Editor, Railway Electrical Engineer. 

By eehalin= Che Elec., MieCa RR: 

Canis Causland, Ch. Hlec., Penn. Ry. 

Dye: Morrisson, Elec. Ener., PS Lehn yn 


COMMITTEE ON SPECIFICATIONS. 


Geo. B. Colegrove, Chairman, Ch. Elec., I. C. R. R. 
J. R. Sloan, El. Engr., Penn. Ry. 
A. W. Chambers, El. Engr., Pullman Co. 
A. J. Farrelly, El. Engr., C. & N. W. Ry. 
Jo PR; Buette, “Ass’t Chy Wlecy 1S, & MiSs) Ry 
COMMITTEE ON VENTILATION. 
E. M. Cutting, Chairman, Engr. Tr., L. H. & V. Sou. Pac. 
B. W. Stowe, Jandus El. Co. 
B. W. Stowe, Adams-Bagnall Electric Company. 
Bee Elutchinsony Ch wMlecrn Oo eras, nmbuy, 
T. H. Garland, care Burton Ww. Mudge & Cow People’s Gas Bldg. 
W. H. Lynch, Ventilating HEngr., Chicago. 
COMMITTEE ON TRAIN LIGHTING ice ee 
A. McGary, Chairman, Elec., N. Y. C. & H. R. R 
Wee. Kershaw, El. Foreman, Penn. R. R. 
A. Van Buskirk, El. Foreman, Washington Ter. Co. 
. Billew, Asst. El. Enegr., B. & O. Ry. 
: Cartwright, El. Ener., Lehigh Valley Ry. 
COMMITTEE ON SHOP PRACTICE. 
. Causland, Chairman, Ch. Hlec., Penn. R. R. 
. Kineaid, Gen’l. Foreman, Ta & N., Louisville. 
“McElree, Ch. Elec., L C. R. BR. 
. Klinck, "Westinghouse Co. 
" Totten, Gen’l, Hlec. Co., Lynn, Mass. 
Dixon, Crocker-Wheeler Co. 
AUDITING COMMITTEE. 


Myers, Chairman, Hlec. Foreman, A. T. & S. Fy Ry. 
C, Carlson, Elec., Penn. R. R. 

B; Colegrove, Ch. Elect, 1, C. RR. R. 

COMMITTEE ON MEMBERSHIP. 


J. Farrelly, Chairman, Elec. Engr., C. & N. W. Ry. 

M, Cutting, Ener., Tr. Lt. H. & V. Sou. Pac. Co. 

W. Murray, Ch. Blec., S. P. L. A. & S. L. R. R., Los Angeles, Cal. 
R. Bucks, C. Elec., O. S. L., Ogden, Utah. 

R. Pachaly, Foreman, C. R. I. & P. Ry., Chicago, Ill. 

H. G. Myers, Elec. Foreman, A. T. & S. F. Ry.. Chicago, Ill. 
C, W. Bender, c/o Coml. Engr., Nat. Lamp Assn. 

B. F, Fisher, Westinghouse Lamp Co. 

H. G. Thompson, Edison Storage Batt. Co. 

A. McGary, Ch. Elec., L. S. & M. S. Ry., New York. 

D, McK. Hepburn, Niagara Falls Lead & Battery Co. 

D, B. Mugan, Foreman, I. C. R. R., New Orleans, La. 
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ELECTRICAL CONDUITS 


Annealed, bends easier — smoothest in- 


RARD 
| 
ME 


NATIONAL 
' TAL 


Berar” terior, fishes easier—threads, sharp, clean- Comprises all those features that pertain 
ecOR On, cut, rust-proof; no re-cutting necessary; to the best in enameled conduit construc- 
perfect grounding. tion. 


The Rust-Proof, Non-Corrosive Conduit Enameled Iron Conduit 


“NATIONAL” 
METAL MOLDING 


INTERWOVEN £4 


FaTENTED 
FIRE-PROOEF 
NAIL-PROOEF 
RUST-PROOF 

te phe SEES 
3 uanaanansa 
“NEW FLEXDUCT” Artistic Appearance. Quickly FLEXSTEEL Armored Conductors 
The Tube that Terminates Tube Troubles and Easily Installed. Superior in Every Respect 


All above regulaly inspected ° All above regularly inspected 
aod abneL ee mmpertison NATIONAL METAL MOLDING CO., Pittsburgh, Pa. and labeled under ghner vision 
of Underwriters’ Laboratories. ’ N _Y. ' Gar . che . of Underwriters’ Laboratories. 
Send for samples and calalogs. OFFICES: | tyne! eons pasen hare CHsuttee Ga peeeits Hee cia i Send for samples and catalogs. 


OUR NEW BATTERY CONNECTOR 
IS MADE WITHOUT COPPER 
IS NON CORRODIBLE 
AND HAS NO RUBBER INSULATION. 
IT IS FLEXIBLE AND INSULATED. 


DETAILS AT YOUR REQUEST 


OLIVER ELECTRIC & MFG. CO. 


2219 LUCAS AVE. 


F. W. OLIVER T. B. ENTZ 


President ST. LOUIS, vO. Manager 
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DARK TRAINS 
ARE UNKNOWN 


On Any of the Roads Now Using 
Our New Train Connector with 


Automatic Loop Switch 


Nothing to Forget 


Indispensable 
to First-Class 
Train Lighting 


Fool Proof 


INTERCHANGEABLE 
COVER REMOVED WITH GIBBS TYPE 


DELTA-STAR ELECTRIC CO. 


541-553 
W. Jackson Boul. (Y 
\a™ 
Cc H ICAGO RETR SS 


aes 


BATTERY CHARGING EQUIPMENT 
For Car Lighting Plant 


SS 


1388 W. Adams Street 
CHICAGO, ILL. 


136 Liberty Street 
NEW YORK 


ROTH MOTORS— 


are easily attached to machine tools or any 
other forms of machinery. 


BEARING BRACKETS can be turned around for wall 
or ceiling operation without disturbing the electrical 
connections. 


Are RELIABLE in every way. 


Roth Bros. & Co. 
Cee Lonnie 


1388 W. Adams St. 
CHICAGO, ILL. 


Battery Charging Rheostats 


with exceptionally 


WIDE RANGE 
CLOSE REGULATION 


combined with 


LOW COST 
OF INSTALLATION 


On just these points the American Electric 
Fuse Co., “‘Allen-Bradley’’ Charging Rheo- 
stats have won in many a fierce competition. 
Ask our nearest branch manager to bid on 
your requirements, or write us. 


American Electric Fuse Co. 
Dept. B—MUSKEGON, MICH. 


Atlanta Chicago Cleveland Denver New York 
Philadelphia ‘Pittsburg _—_— St. Louis Seattle 
an Francisco ashington Toronto 


Vol. 2, Nos. 


January, 1911. 


RAILWAY 


Pee GihiCAl. ENGINERR 


17 


For railway train lighting—either 
straight storage or axle system— 


The New Edison 
Storage Battery 


is cheaper for the 
Railway Company 
to buy and operate 
than to accept lead 
battery equipment 
as a gift. 


We have precise 
figures on this. In 
the face of this state- 
ment, can you aftord 
nor to investigate these 
figures? Make us 
prove thisclaim. Write 
us today. 


This is the A8 cell of 
the new Edison Storage 
Battery for railway train 


lighting—radically dif- 


ferent from any other 
storage batteries. Plates 
are nickel and iron in 
an alkaline (potash) solu- 
tion. The container is 
rigid, fluted, welded, 
water-tight nickeled 
steel. No rubber jars to 
break, no lead linings 
to pit. 


60 volt equipment 
weighs two tons less 
than lead battery. 


Edison Storage Battery Company, 120 Lake Ave., Orange, N. J. 
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“AXLE LIGHT” 


_ TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment Co, 


General Offices 
HANOVER BANK BUILDING, NEW YORK CITY 


Western Offices & 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 


“RATIO 
> ELECTRIC ENGINEER 


WITH WHICH IS INCORPORATED THE 


Electric Trunk Line Age 


The Official Journal of the Association of Railway Electrical Engineers 


Vol. 2 or PEG Pe FEBRUARY, 1911 Somme Reema No. 9 


Fifty years of efficient service in installations on whose 


reliability both the safety and convenience of the public 
have depended have proved Kerite Insulation to be the 
safest, because it is the most reliable; and the most econo- 
mical, because it is the most durable. 


Poeyou muse: unsulated . wire and ~cable. why, not. use 
the best? 


Others have found it infinitely more satisfactory in service 


and far more economical in the long run. 


Kerite Insulated Wire & Cable Company 


(YW) Incorporated by W. R. BRIXEY 
) Hudson Terminal, 30 Church st., New York 


HF 


| 
HH 
HTL 


Western Representative 


WATSON INSULATED WIRE co. @7''llllii 
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Railway Exchange, Chicago, Ill. 
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TRAIN LIGHTING 


BATTERY 


The Heavy Core Plate which prevents Buckling. 
Absolute Uniformity in the Active Portion of Plate. 
The Only Factory that Specializes in Train Lighting. 
Moderate First Cost. :: Lowest Maintenance. 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY COMPANY 


WESTERN BRANCH EASTERN BRANCH 
320 DEARBORN ST. 1876 BROADWAY 
CHICAGO, ILL. 


NEW YORK 
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ALBA TUNGSTEN ARCS 


Alba Sphere No. 3485 Complete 
Can be Furnished for 100-500 Watt Lamps 


Are the Last Word in Station Lighting 
Efficient Decorative Economical 


They give soft, white light without glare; diffuse perfectly 
with least loss of illumination. Smooth on both sides; easy to 
clean. As artistic as they are efficient. 


Alba Reflectors Realize Your Ideal for Car and Office Lighting 


Catalog and full information on request 


MACBETH- EVANS GLASS COMPANY 
Pittsburgh, Pa. 


Chicago Philadelphia New York 


RAILWAY ELECTRICAL ENGINEER Volt? Nowe 


BUCKEYE 


TRAIN LIGHTING 
LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 


designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC Co. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. 


equipment will increase the life of the 
battery and provide an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged. 


Do You Know How And Where To Use Them? 


SANGAMO ELECTRIC COMPANY 
Springfield, Illinois 


February, 1911. 


What you want from an 
electric lighting equipment is 


Light 


You want light in sufficient quantity 
and of proper quality. 


You want this light when you want 
it and where you Want it. 


You want this light supplied at a 
minimum cost of labor, material and de- 
preciation. 


Weare furnishing a complete electric 
system from the generator to the lamps. 


We furnish a generator of ample capa- 
city for all the light you Want. 


It is ready When you want it. 


Our fixtures distribute the light Where 
you want it. 


The careful consideration of each and 
every component part and operation in its 
relation to the efficiency of the system as 
a whole is the foundation principle in the 
design and manufacture of our electric 
equipment. 


This system is known as our B. C. S. 


The generator has the latest improved 
suspension, is positively dust-proof, easily 
accessible and has ample capacity for all 
service. The oiling device is positive, pro- 
viding ample lubrication, the pole changer 
ts automatic and simple and the armature 
is designed according to latest improved 
practice with form wound coils, 


RAILWAY ELECTRICAL ENGINEER 


Our dynamo regulator is designed and 
built to insure proper battery charge by 
perfect control of the generator output. 
This control is accomplished by a carbon 
pile resistance in series with the dynamo 
field, and is varied by the action of a current 
and a voltage solenoid to meet the varying 
conditions of speed and battery charge. 
The constant normal rate of battery charge 
is lowered when approaching full charge 
and continues until the battery is fully 
charged. 


The generator cannot be overloaded as 
the output does not exceed that for which 
the regulator is set; but the maximum 
output is always available. 


The lamp regulator keeps the boltage 
constant on any number of lamps, from 


one to the full number in your equipment, 


by a variable carbon resistance in series 
with the lamps. 


All necessary connections and resist- 
ance units are located on the front of the 
regulator boards and easily accessible. 


Our one standard equipment meets all 
requirements and with minimum attention 
gives efficient service. Used with our latest 
electric fixtures equipped with “Safety 
Shadeholders” and “Corona Shades” an 
ideal illumination for railroad cars is ‘at 


your service.” 


The Safety Car Heating & Lighting Co. 


Philadelphia 
St. Louis 
Washington 


2 Rector Street, New York 


Chicago, Boston 
Montreal 
San Francisco 
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A DLAKE- 
NEWBOLD 
AXLE TRAIN 
LIGHTING 
SYSTEM 


Complete Descriptive 
Matter Cheerfully 
Furnished 


The 
Adams & Westlake 
Co. 


NEW YORK CHICAGO 
PHILADELPHIA 


DATA 


is a 3x5 card file magazine, owned and edited by 12 engi 
neers engaged in practical engineeringwork of every kind 


It contains, each month, 28 sheets of up-to-date engineer- 
ing information. You detach each sheet and place it in 
your alphabetical file where it is instantly available when- 
ever you wish. We would like to send you a sample copy. 


Your name on a postal card will permit us to do so. 


DATA 


92 La Salle Street Chicago, IIlimois 


Rubber Insulated 


SIGNAL WIRE CAR WIRE 


To Meet the Most Exacting Specifications 


COLONIAL 
COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


Standard Underground Cable Co. 


Pittsburgh, Penna. 
Boston NewYork Philadelphia Chicago St.Louis San Francisco 


The “AMERICAN” 


SPECIAL 
PULLEY 


(Patented) 


For Railway Car 
Electric Lighting 


While this pulley is made to meet 
the special demands of electric car 
lighting, its general principles are not 
different from the World-famous 
-exmertcan,: self. Pulley: 


It has been pronounced by experts 
the best of its» kind. © This* ys ie 
natural as it is the “first cousin”’ to the 
“American” Wrought Steel Pulley. 

It is a parting pulley:—light, strong, 
easily put on or taken off, indestruc- 
tible, accident proof. 

Write for more explicit information. We will 
cheerfully send you our complete catalog showing 
the full line of our standard belt pulleys. Made in 


sizes 6 inchto 60 inch diameter: 2 inch to 36 inch 
face. Also made in sizes intermediate to those listed. 


THE AMERICAN PULLEY COMPANY 


MAIN OFFICE AND WORKS, PHILADELPHIA, U. S. A. 
CHICAGO BRANCH, 124 S. CLINTON ST. 
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Give Your Consideration 
To These Features of the 
“Tudor” Positive Plate 

For Car Lighting Service 


Of all the various forms of pure Plante type of battery 


plate construction, the ‘*Tudor’’ Positive Plate, illustrated 
herewith, has the unique distinction of possessing the 
greatest mechanical strength. 

The “*Tudo0r” positive plate has the following special 
features: 

1. An exact proportioning of the ribs. 

2. A distinctive feature of through and through circula- 
tion of electrolyte. 

3. Reinforcing features made possible by its type of 
construction. 

4. A large amount of reserve lead in the ribs. 

The ‘‘Tudor’’ plate structure is such as to give 
strength, to minimize growth and buckling, and to decrease 
sediment. ‘These features are an assurance of long life. The “Tndor” Positive Plate 


Railway engineers interested incar lighting should secure 
a copy of Catalogue C from the nearest Sales Office. 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1911 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SEATTLE LOS ANGELES SAN FRANCISCO PORTLAND, ORE. TORONTO 
Bulletin No. 128 on the Permanized Plate Negative Plate has just been issued. Write for a copy. 


A Special Subscription 
Offer 


To make sure that every railway man interested in electricity will take advantage 
of this opportunity to provide himself with the best and most valuable up-to-date 
information on his work we are offering to send new subscribers the RAILWAY 
ELECTRICAL ENGINEER from February 1911 to April 1912, inclusive 
on receipt of one dollar accompanying the attached blank. | 


Remember that this is the only paper devoted to electricity on the 


steam railway—to electric traction under trunk line conditions. oy 
& 
Se 
ost ~ 
RAILWAY ELECTRICAL ENGINEER ae 
A Journal for the Railroad Man of Tomorrow oe 
92 La Salle St. Chicago, III. aS 
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THE MISSING LINK 


AILWAY service is a chain composed of many links; each 
link in itself a small factor, yet important enough to play 
a leading part in the general service scheme. 

The traveling public is a critical public and insists upon the 
best of everything; progressive railway companies throughout the 
country realize this condition and are exerting every effort to 
maintain the elite of service—a perfect chain. 

Railway fan service is one of the important links in the rail- 
way service chain. Tobe more specific “Jandus Railway Fan 
Service’ is a link in the chain of eighty percent of the railway 
companies of the country. 

For the other twenty percent, who have not availed them- 
selves of this opportunity, “Jandus Railway Fan Service’ may 
prove the ‘Missing Link.” 


THE TWIN OSCILLATOR (Patented) 


Latest Development in Railway Fans 


Fresh air is drawn in from side ventilators and distributed 
equably throughout the body of the car. The twin oscillator is 
more than a fan; it is a scientific ventilator. 

Write us your conditions. We may be able to help you. 


THE ADAMS-BAGNALL ELECTRIC CO. 
Cleveland 


NEW YORK PHILADELPHIA PITTSBURG CHICAGO ATLANTA 
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In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. Doe 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


Toassure the best lamp value, buy lamps from any of the 
following member companies of the 


§ 


he 
onl 


National Electric 4°% 4 


se 


ang Assnriation, 


VION GS 
CLEVELAND 
The Banner Electric Company, The Brilliant Electric Company, Bryan - Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 
The Buckeye Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
Cleveland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia ae Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General ines Lamp Co., Jaeger Elec’! Mfg. Co., 
Fostoria, Ohio Cleveland, Ohio N. Y. City 
Monarch Inc. Lamp Co., Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
ear Electric Co., af Standard Elec’! Mfg. Co., Sterling Elec’! Mfg. Co., 
Shelby, Ohio Warren, Ohio Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Elect. & Specialty Co. 


N. Y. City Chicago, ll. Toronto, Ont. Canada Warren, Ohio 
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ODEID 


Ji he Word ODEIDA 


In Connection with a Steel 
Pulley Insures the Pulley 
of Being Up-to-Date 

in Every Respect. 


Send for Literature 


Oneida Steel Pulley Co. 


ONEIDA, N. Y. 


Non-closable on Overload Circuit 
Breakers which will not permit 
being held in closed position 
against overload or short circuit, 
are being more universally used 
as they are fool-proof against the 
abuse of careless operators. 


The 


Cutter Company 


Philadelphia 


W. C. Jessup, = - 120 Liberty Street, New York 
H. W. Mac Vaugh - - 1122 Park Bldg., Pittsburg 
H. F. Darby, Jr., - 1555 Monadnock Block, Chicago 
Burton R. Starr. z - Seattle, Wash. 


Eccles & Smith Co., San Francisco Los Angeles 
Portland, Ore. 


Electric Manufacturing Sales Company, Denver, Colo. 
W.L. Upton Co, Brown-Marx Bhig , Birmingham, Ala. 
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Muralt & Co. 


Engineers 


NEW ENGINEERING BUILDING : : ANN ARBOR, MICH. 


We have handled considerable electric work of magnitude for 
others. 

For instance, we have just finished the construction of a 293-mile. 
110,000-volt, power transmission system for the Government of the 
Province of Ontario, Canada. 


Will you give us a chance to handle the next piece of work that 
comes up in your line? 


COMMERCHZ. 


rewe— STORED| SUNLIGHT / 


‘ACETYBENE: 
IS THE BEST AUXILIARY 


4 Be popularity of electric car lighting depends to a certain extent 


upon a satisfactory auxiliary: The question is, what is the most 

satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a _ light economi- 
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long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 


Booklet “C”’ on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 


SSS ye Se RUIN Cl Bp 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONTO 


12 RAILWAY JE EEOCRRICAE (ENGIN ie hes Vol.2; Noses 


341-347 FIFTH AVE., NEW YORK 


Gould Storage Battery Company, THE ROOKERY - CHICAGO 


GOULD 


GOULD 
CAR AXE 
LIGHTING SYSTEM OF 
BATTERIES LIGHTING 


GOULD COU PLER COMPANY, ‘tre Rooxer?  “erireaco 


Pebrivary e1oLl: 


RAIWAY 
y ELECTRICH: ENGINEER 


WITH WHICH IS INCORPORATED THE 


Electric Trunk Line Age 


Official Journal of the Association of Railway Electrical 
Engineers. 
PUBLISHED MONTHLY BY 


WRAY PUBLISHING CO. 


EDWARD WRAY, de (G. WRAY, 
President. Sec. & Treas. 
RALPH BIRCHARD, 
Manager. 
92 LA SALLE ST. 
CHICAGO 


Telephone Main 2457. 


Edward Wray 
\ C. L, de Muralt 
Geo, W, Cravens 
Ralph Birchard 


Editors 


Entered as second-class matter, August 6, 1909, at the Post 
Office at Chicago, Illl., under the Act of March 3, 1879. 
Copyrighted 1911 by the Wray Publishing Company. 


TERMS OF SUBSCRIPTION 


United States, Canada and Mexico Per Year, $1.00 


OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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The Passing of the Telegraph. 

HE electric telegraph was a marvelous invention. 

It made possible the operation of steam railroad 
trains at high speeds. Its service to humanity has 
been of incalculable value. A thousand traditions 
cling about it. Traditions tragic, comic; of bravery, 
of sheer nerve. The Civil War might have resulted 
far differently had the telegraph not been invented 
at that time. It has filled a Sreay need, (But it has 
seen its day. Probably within ten years not a single 
large railway in the country will use the telegraph 
for train dispatching. 


The telephone is its successor. Within the last two 


RAL WAY ELECTRICAL ENGINEER 


al 


189 


years the tinkle of the telephone bell has crowded out 
the click of the telegraph on thousands of miles of 
railway. 

The advantages of the telephone are obvious. The 
chiefest of them is that while only the few can use 
the telegraph, any one can use the telephone. The 
objection first raised to it was that it might be less 
accurate. This is a very important objection, for train 
dispatching is something which demands absolute ac- 
curacy and perfect understanding. But experience 
has proved that train dispatchers can say what they 
mean as well with their mouths as with their fingers, 
and that operators can understand words as well 
clicks. With portable telephone equipment the con- 
ductor of any train at any point can get instantly in 
touch with the train dispatcher. There are instances 
in which this may save hours of time and much con- 
fusion. 


Chicago’s Attitude Toward Electrification. 

HE attitude of Chicago toward the electrification 
of the railways within its borders is, in many 
ways, exemplary. Instead of arbitrarily demanding 
that electrification be accomplished at once, the Chi- 
cago Association of Commerce has taken the time and 
pains to find out whether such a demand is reasonable 
and just. During the year 1910 a committee composed 
of engineers examined the engineering feasibility of 
the proposition. This committee has recently report- 
ed that, from an engineering standpoint, it is entirely 
feasible 

Accepting this report, the Association has now ap- 
pointed a committee to investigate the financial side of 
the question. A similar committee has been appointed 
from the city council. The two will meet in joint ses- 
sions from time to time. At the end of the year they 

should be able to present a report with great authority. 
This report will no doubt furnish the basis for what- 
ever steps the council may take. 

There is no doubt but that, among the public at large, 
there is a widespread sentiment in favor of electrifica- 
tion. This sentiment has been fostered by the news- 
papers. Undoubtedly, it is justified. Electrification 
is extremely desirable. Whether it is financially feas- 
ible is a question for the committees to decide. 

In the interest of the cause which they have es- 
poused, the newspapers have tried to make it appear 
that all railway men are opposed to electrification. 
Such is far from the truth. There are very few rail- 
way men who would not welcome the chance to elec- 
trify. With them it is merely a question of expense. 
If it is possible to make electrically operated roads 


pay a reasonable return upon the investment, electrifi- 


cation will come very soon. 

Wie believe that) it is «possible. , We believe that 
electrification is coming very soon. We do not believe 
in arbitrary legislation w ‘hich forces upon the railways 
an expense that is unjustifiable. This seems, also, to 
be the attitude of the Chicago Association of Com- 
merce, and we believe that the attitude of this body 
may fairly be said to be that of Chicago. 


2 


The Railway Electrical Engineer Dope Sheet. 


OMMENCING in the March number we will run 

each month a Dope Sheet. Dope Shleetis.a.rather 
unconventional term for a page of invaluable informa- 
tion condensed into the smallest convenient space. It 
is probable that our old friend N. Webster would not 
approve of the word “dope.” Nevertheless we believe 
that usage has sanctioned the word and made it. good 
English, if not extremely elegant form. ) 
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ASSOCIATION NEWS. 


This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed tc the secretary of the association. 


THE 1910 PROCEEDINGS. 

The work of getting out the 1910 Proceedings of 
the Association is nearly completed. It is expected 
that these will be ready for delivery by February 5th. 
‘The book will not be quite as large as last year. This 
is due to a somewhat more severe editing. A great 
deal of superfluous conversation has been cut out, leav- 
ing only the really important parts of the discussion. 
The membership list has been brought strictly up to 
date, all those.in arrears for 1910 dues having been 
dropped. No copies will be sent to members who have 
not yet paid their dues for the current year. 


The book will be enlivened by numerous illustra- 
tions. A picture of those in attendance at the Buffalo 
convention is included, as well as one of the annual 
banquet given to the members by the Association of 
Railway Electrical Supply Manufacturers. Sufficient 
advertising is carried in the book to pay for the cost 
of publication. 


CAR LIGHTING CLUB. 

The January meeting of the Car Lighting Club was 
held on the evening of Wednesday, January 4th, at the 
Chicago =Press -Glubs ~Ihe attendances wasanot as 
large as at some of the previous meetings, due prob- 
ably to the inclement weather. Those who came, how- 
ever, were well repaid by the excellent paper on “The 
Selection and Care of Alternating Current Motors” 
which was presented by W. S. Taussig. 

Mr. Taussig said that the care of alternating current 
motors differed in no way from the care of any other 
motors, and that the maintenance charges on an alter- 
nating current equipment should not be any higher 
than those for direct current. 

The alternating current motor differs from the direct 
current motor in that it runs at practically a constant 
speed under all conditions. Therefore, on machines 
requiring frequent changes of speed, the A. C. motor 
is not applicable to the best advantage. Mr. Taussig 
contended that there are few such machines in the 
railway repair shop., Railway shops are not manufac- 
turing establishments, and there is not at present any 
standard practice regarding them, either in machine 
tool drive or in power plant design. 

\Ithough there are certain machines, such as plan- 
ers, and car-wheel lathes, which require variations in 
speed, these variations can be secured through gearing 
more economically and almost as quickly as with di- 
rect current motors where the speed is varied by elec- 
trical control. Machine tool manufacturers are now 
providing for a wide range of speed through gearing. 
The pinions on these gears are so constructed that 
they mesh easily when the machine is running. A 
change of speed can therefore be secured without. stop- 
ping “the motor. The use of cone pulleys to accom- 
plish speed changes is rapidly being discontinued. 

A disadvantage of the alternating current motor in 
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crane service is that it cannot hoist a light load any 
faster than a heavy one. In a shop where there are 
perhaps two or three locomotives to be hoisted in a 
day, and a hundred pairs of wheels, this disadvantage 
is serious. [t has been overcome by providing two sets 
of hoisting motors on the crane, one high speed, for lift- 
ing light leads, and the other slow speed, for lifting 
heavy ones. This is usually cheaper than installing 
motor-generator sets, which, with the variable crane 
load, would usually operate at rather low power-factor. 


The distance of the power plant from the shop is a 
large factor in the selection of a system. The further 
the two are separated, the greater becomes the advan- 
tage of alternating current due to the economies pos- 
sible in the transmission line. 

A large number of lantern slides showing the appli- 
cation of motors to various machine tools were used 
by Mr. Taussig to illustrate his remarks. 


Discussion. 


Mr. Farrelly (C. & N. W.) stated that although orig- 
inally opposed’ to it, he had recently been*econvented 


Fig. 1.—Storage Battery Baygage Truck for Freight-Handling. 


to alternating current, not only for shop use, but also 
for coal hoists, pumps, and a variety of other uses. 

Mr. Gilman (C. M. & St.-P.) said that: it required 
the services of three inspectors to keep the motors in 
his Milwaukee repair shop in working order, which 
was, to him, quite an argument in favor of alternating 
Current, 

Mr. Murray (C. & A.) was not so much impressed 
with the arguments of the speaker. He said that he 
considered direct current best adapted for certain ma- 
chines. He took issue with others on the question of 
rawhide versus steel pinions, citing an instance where 
by the use of rawhide pinions he had been able to se- 
cure excellent service from a motor which had hitherto 
given a great deal of trouble. 

The next meeting of the Club will be held at the 
Chicago Press Club cn the evening of February 1st. 
The subject for the evening is Car Ventilation. 


Storage Battery ‘Trucks for F reight Handling 


A very unique application of electric power has re- 
cently been made in the East. The New York Dock Co., 
the D., L. & W. R. R. Co. and others have several elec- 
tric trucks of a peculiar design in service for hauling 
freight about their docks, yards and warehouses. They 
run about over the inequalities, up and down inclines 
and around corners like big caterpillars. 

These trucks have a rated capacity of two tons each, 
but can handle four tons 1f necessary, and take the place 
of an industrial railway with its fixed route and tracks. 
The trucks are of the three-point suspension type, al- 
though all four wheels are on the ground at all times, 


batteries, which the makers, the Lansden Co., of New- 
ark, N. J., have used on all of their electric vehicles for 
several years in preference to the lead plate batteries. 
At a maximum speed of 41% miles per hour, the trucks 
can be run 18 miles on one charge. A single General 
Electric automobile motor is used, and is mounted be- 
neath the platform of one half of the truck, while the 
battery is swung below the other half. This leaves the 
platform entirely free and clear for freight. 

The total weight of these trucks 1s 2,750 pounds, com- 
plete. The wheels are fitted with solid rubber tires. 
Double reduction through chains is used for driving, 


Fig. 2.—Truck from Above—Floor Removed. 


as the platform, which is double, hinges in the center 
directly over the main axle. The large pair of wheels 
in the center are the drivers, the smaller wheels near the 
ends being used as supports for the outer ends of the 


provision being made for both alinement and adjust- 
ment. 

As these trucks are suitable for use in shops and fac- 
tories as well as for freight and passenger stations, 


platforms. When running, these small wheels are used warehouses, etc., some figures showing cost of opera- 

COST OF OPERATION AND MAINTENANCE. nes i 
Two-ton truck with current at 6 cents per kilowatt- hour. 
Cost per year, 

Miles Miles KW. hrs Tires. Batt. Supp. Rep. Curr: Total Cost 

per per per cost per 

day. vear. day per mile 
2 year. DUT 

12 3,600 8 $54.00 $72.00 $36.00 $40.00 $144.00 $346.00 $.096 
18 5,400 12 81.00 108.00 54.00 50.00 216.00 511.00 095 
24 7,200 16 108.00 144.00 72.00 60.00 288.00 672.00 093 


for steering and are connected so they operate simul- - 


taneously, as shown in Fig. 2. 

The steering wheel and controller handle are remov- 
able, and a controller is mounted below the platform 

at each end so that the trucks can be operated in either 

direction. This allows the operator to run up into nar- 

row passages and get out again by simply transferring 

his wheel and controller handle to the other end. 
These trucks are equipped with Edison nickel-iron 


tion are given in the accompanying table: 

Since the average load will probably be very close to 
one ton, it has been found that the cost is about 10 cents 
per ton-mile aside from labor. The cost of handling 
goods by electric trucks of the ordinary type, at the 
Pittsfield works of the General Electric Co., has aver- 
aged 38 cents per ton within the plant, so a small truck 
like the one described here-should soon pay for itself 
out of its savings. 


SSS 


J. R. SLOAN GETS PROMOTION. 

J. R. Sloan, president of the Association of Railway 
Electrical Engineers, has been appointed engineer of 
electric car lighting on the Pennsylvania Railroad. 
This is a promotion from the office of general elec- 
trician, which he previously held. 

E. E. Godard has been made assistant engineer of 
electric car lighting on the same railroad, an@ D. G. 
Thwaites and J. C. Snyder have been made train 
lighting inspectors. 


A. C. MOORE GOES TO NEW YORK. 

Beginning with February first, Mr. A. C. Moore will 
be located in New York City where he will be in general 
charge of sales for the Safety Car Heating and Lighting 
Co., This is a promotion from the position of General 
Manager of the Northwestern District which he has 
held for some time past. J. C. Van Winkle will succeed 
Mr. Moore in that office. He has been Sales Engineer 
for the district. 


‘Terminal Electrifications 


There is something radically wrong with the pres- 
ent way of treating the question of terminal electrifi- 
cations. 

Let us look this matter square in the face. 
are naturally two sides to the question. 

On the one hand we have the public, clamoring for 
immediate and wholesale electrification of all lines en- 
tering large cities. And the public is apparently per- 
fectly willing to commit the rank injustice of forcing 
its viewpoint upon the railroad companies, by law 1f 
necessary. 

On the other hand we have the railroad companies, 
evidently irritated by the attitude of the public, but 
apparently unable to grasp the full meaning of the 
situation. They seem to see at present nothing but 
the large additional expenditures required for the elec- 
tric equipment. 

The public appears to be perfectly oblivious to the 
fact that, if electrification 1s forced upon roads that 
cannot afford it—in other words, if electricity is in- 
stalled in places where it is of the nature of a luxury 
rather than a necessity, it will be the public that in 
the long run will have to pay for the luxury. 

The railroads, on their side, do not seem to realize 
that it is today both feasible and advantageous to use 
electricity on a great many lines, not alone for suburb- 
an passenger service, but, and perhaps even more so, 
for freight, especially in congested freight yards. 

It won't do, of course, to simply replace the steam 
engine by an electric locomotive and maintain general 
steam railroad ‘conditions on an electrified line. It 
this procedure were adopted, it is quite likely that the 
resulting deficit would be of the magnitude estimated 
by those who now object to electrification. 

Neither will it do to transplant electric equipment 
developed for certain specific conditions, say for in- 
stance for the New York City terminal operations, to 
some other place where the conditions may be radical- 
ly different. 

Catalog engineering is bad under all circumstances, 
but it is absolutely out of place in connection with 
trunk line electrification matters. 

Suppose, however, that the problem be turned over 
to an expert electric railway man. 

Let him look at it on the basis of his experience of 
what can be done by taking full advantage of the pe- 
culiarities of electricity as motive power. 


There 


Suppose this man be given a relatively free hand to 


arrange traffic, or rather the handling of traffic, so as to 
reap the full benefit of the changed conditions. In 
that event there is no reason whatsoever for thinking 
that the outcome will be anything but satisfactory to 
all concerned. 

Electric railroads of the interurban type have made 
eood under the most trying conditions, of poor align- 
ment, circuitous routes, low fares, etc. 

Surely, electrified steam lines, with their splendid 
roadbed, private right of way, and other advantages, 
must be in a position to do even better under the same 


kind of management. The only disadvantage they 
now have lies in the fact that their private right of 
way affords a somewhat less flexible means of collect- 
ing and distributing passengers from house to store or 
office and vice versa. But this ought to be more than 
made up by the higher schedule speed and smoother 
running possible on private right of way, and by some 
other points in favor of the electrified steam railroad. 

A good many railroad managers are in the habit of 
complaining that they are now losing money on their 
suburban passenger business. Sometimes they even 
point out, that, while traffic on other parts of the line 
is continually increasing, on the suburban portions it 
is stationary or worse. 

They seem to forget that it is principally due to the 
competition of the electric street car lines that they 
are obliged to talk that way. Wherever they have 
braced up, squared around and met their competitors 
on their own grounds, things have invariably come 
their own way. 

The American examples are too young to plainly 
show this. Let us take some of the European lines 
and the matter will be perfectly evident. 

Take, for instance, the Lancashire and Yorkshire 
Railway in England. Eight or ten years ago this road 
was suffering heavily, due to the competition of the 
electric car lines. It was then decided to electrify. 
Last year, as a result of three years’ actual operating 


‘experience, Mr. H. E. O’Brien, engineer of electric 


traction of the Lancashire and Yorkshire Railway, 
summed up the advantages of electric operation over 
steam as follows: 

(1) More rapid and frequent train service can be 
given, 

(2) Increase of 50 per cent in terminal facilities 
without capital expenditure. 

(3) Cost of rolling stock reduced 20 per cent. 

(4) Repairs to rolling stock decreased by from 10 
pen cent to. 50 per cent. 

(5) Running costs decreased by 30 per cent to 50 
percent, 

And over and above all this stands out the fact that 
the Lancashire and Yorkshire Railway has not only re- 
gained all the traffic which it had previously lost to its 
competitors, but electrification has added, and is still 
adding, to the passenger traffic at the rate of 1,000,000 
additional passengers carried each year. 

The Mersey Railway shows almost identical condi- 
tions and results. In this case the data give the yearly 
increase in per cent. The gain in traffic is 78 per cent 
for six years, or an average of 13 per cent each year. 

Now, suppose we look at a concrete American case 
and try to see where the trouble lies. 

Let us take the case of the city of Boston, Massa- 
chusetts, where the question of electrification of the 
steam railroad terminals has been agitated for several 
years. 

In February, 1910, a joint board made up of the 
Massachusetts Railroad Commission, the Boston 


February, 1911. 


Transit Commission, the Metropolitan Park Commis- 
sion, and the Harbor and Land Commission, reported 
to the Legislature on the commercial and transporta- 
tion aspects of the improvement of the Boston Metro- 
politan District in accordance with the directions of 
the General Court in 1909. 

It was reported that the suggested improvements 
in the railway service of this district were predicated 
on the substitution of electricity for steam. 

It was recommended that the Legislature require all 
railroads in the district to report on the possibility of 
the change. 

The Legislature made such a direction and named 
the Joint Board on Metropolitan Improvements, be- 
fore mentioned, to receive the reports. 

Reports were handed in by the Boston and Alba::y 
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be provided for operating 14,630 daily train miles, or 
17,286 including deadheading and helping. 

Estimates cover the electrification of the service of 
the New Haven between Boston, Campello, Cohasset, 
South Braintree, Headville, Dedham, Mattapan and 
Needham Junction, and of the Boston and Maine be- 
tween Boston, Swampscott, Wakefield Junction, Wil- 
mington, Lexington, Wayland and Waltham. 

It would be preferable not to restrict electrification 
to the Metropolitan District proper, as this means the 
needless establishment of some 13 intermediate trans- 
fer terminals, and better results could be obtained by 
using electricity as motive power for the full length 
of each run or engine district. 

The operation of a mixed steam and electric service 
near New York has proved very unsatisfactory and no 
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Scale of Ales. 


Fig. 1.—Map of Boston and Surrounding Country, Showing Lines Under Consideration for Electrification. 


Railroad, and by the New York, New Haven and Hart- 
ford Railroad in its own behalf and in behalf of the 
Boston and Maine Railroad, of which it is the lessee. 

Fig. 1 shows the approximate lay of the land and in 
the reports just mentioned the viewpoint of the rail- 
roads is expressed about as follows: ; 

Mr. E. H. McHenry, as vice president of the New 
York, New Haven and Hartford Railroad Company, 
showed that there would be required an equivalent of 
461 miles of single track electric equipment, the total 
cost of which would be $32,751,000, including gener- 
ator stations, locomotives, etc., $13,862,750 for the 
New Haven and $18,889,192 for the Boston and Maine. 

He would use the same type of construction as now 
employed between Woodlawn and Stamford on the 
New York division of his company, namely, an over- 
head contact line operated at 11,000 volts with single- 
phase alternating current. 

His estimate is based on the assumption that only 
passenger tracks would be electrically equipped, no 
freight and switching service. 

A normal generating capacity of 60,000 kilowatts is 
required. 

Based on summer schedule of 1910 equipment must 


general substitution of electric for steam traction 
should be made unless the substitution be complete, 
including passenger and freight operation and yard 
switching. 

The enlargement of the limits and the inclusion of 
freight service and yard switching would mean addi- 
tions of considerable magnitude to above estimate. 

It would seem most practicable to at first restrict 
the substitution of electricity for steam to a few of the 


‘more important routes, subsequently extending the 


system as rapidly as consistent with the financial con- 
ditions and the public needs. 

Mr. A. H. Smith, as vice president and general man- 
ager of the Boston and Albany Railroad, stated that 
the total track length involved for his company was 
128 miles, and the total cost of equipping same for elec- 
tric service was estimated at $7,520,300. 

He would use a direct-current third-rail system, sim- 
ilar to that now employed by the New York Central 
Railroad at its New York City terminal, but substitut- 
ing 1,200 volts for the 600 volts used in New York. 

The generating station would be of 22,500 kilowatt 


capacity. 


His studies cover the four-track main line from a 
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junction with the South Station to South Framingham, 
the double-track Highland Branch of the Newton Cir- 
cuit, and about 25 miles of yards and sidings. The 
Newton Lower Falls branch is now electrified. 

South Framingham is outside the Metropolitan Dis- 
trict proper. The extension adds about five miles of 
main line, but offers a better terminal for electric ser- 
vice. 

Mr. McHenry 1s not prepared to estimate the allow- 
ance to be made for the replaced steam locomotives 
and passenger coaches. Mr. Smith estimates $1,107,- 
000 to be the proper credit to allow for about 29 steam 
locomotives and 113 passenger coaches, which will be 
released upon electrification of his road. 

This leaves the new investment required of the New 
Haven at $32,751,000 for equipping 461 miles of track, 
and that of the Boston and Albany at $6,413,300 for 
equipping 128 miles of track. 

No wonder the two roads are not particularly en- 
thusiastic about electrification. 

Suppose, however, we look 
closer. 

That of the New Haven is the larger and we will 
therefore take it first. It is made up as follows: 


at these figures a little 
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this the load is a very acceptable one for the power 
house of any lighting company. 

Indeed, except for these two peaks, the furnishing 
of the energy for this train service forms a very inter- 
esting addition to the output of the lighting company, 
and it seems almost certain that the latter being able 
to work its machinery more advantageously, will sell 
its electric energy to the railroad company at a very 
reasonable price, possibly cheaper than the railroad 
company could ever produce it in its own station. 

It would therefore seem wise from more than one 
viewpoint to consider buying the current rather than 
produce it, and the $6,000,000 item may be cut out. 

To understand the next items it 1s nceessary to find 
out what it covers. 

A detailed estimate shows that it includes transmis- 
sion lines and overhead contact system for the follow- 
ing lengths of track: 

15.46 miles of four-track road, at $40,000 per 


Milerif ley ae eo ee $ 618,400 
128.07 miles of double-track road, at $20,000 

per miler. wae pee ee Cee 2,561,400 
32.46 miles of single-track road, at $7,000 

per mile i 2h. e ei tace ee et 227,220 
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Each Half-Hour from South Station, Boston. (June 5, 1910.) 
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Power house 
Transmission 
system 
Suburban terminal shops and inspection fa- 
cilities 
Heavy repair shops 


lines and overhead contact 


$ 6,000,000 


3,850,000 


1,417,000 
400,000 


Blectrie locomotivess ene ee 6,725,000 
Spare»parts tormeleetricelocomotives epee 336,250 


6,960,000 
5,014,100 

299,352 
1,750,000 


Multiple-unit motor cars 
Multiple-unit trail cars 

Spare partsaior mulciple-uniecatsn. cr eee 
Signalling 


$32,751,702 

The first item, $6,000,000 for a power house of 60,000 
kilowatt capacity is a reasonable estimate. But, is it 
necessary to build a power house at all? 

Figs. 2 and 3 show the number of trains arriving 
and departing each half hour from the South Station 
and the North Station respectively, the former taking 
in the trains of the New Haven as well as those of the 
Boston and Albany. 

These diagrams give us some measure of the energy 
required to propel the trains. 

There is a disagreeable peak between 5 and 6 p. m. 
in both cases, which might have to be taken care of by 
a storage battery or some similar method. Except for 
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Fig. 3.—Diagram Showing Number of Trains Arriving and Departing 
Each Half-Hour from North Station, Boston. (June 20, 1910.) 
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110.745 miles of yard track at $4,000 per mile 442,980 


$3,850,000 

If these are proper figures for the system proposed, 
then by all means choose a better system. 

With the right kind of apparatus it is feasible to. 
equip a mile of yard track for not over $2,000 to $2,500 
and a mile of main line for not over $5,000 to $6,000 
per track. 

This item would thus be reduced to about $2,000,000, 
and there are plenty of contractors who would be glad 
to get the job at that figure. 

It is not stated in detail what size terminal and 
heavy repair shops are included in the estimate and 
the next two items will therefore go undiscussed. 

The item locomotives is made up as follows: 

113 hight passenger locomotives at $40,000. . .$4,520,000 
49 he os passenger locomotives at $45,000... 2,205,000 


$6,725,000" 
This number of electric locomotives seems exceed- 
ingly high, especially when it is noted that the number 
of steam locomotives reported released by the substitu- 
tion of electricity for steam is only 88. 
Without going into great detail it is difficult to ac- 
curately determine this point. A careful consideration 
of the service leads one to believe that, properly ar- 
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ranged for electric operation, it could be handled by 48, 
surely not more than 70 electric locomotives. 

Locomotives of a type well suited for this service 
can be bought for $35,000 apiece. The item electric 
locomotives thus reduces to $2,450,000. 

This automatically reduces the next item, spare 
parts, to $122,500, as this item is estimated to be 5 
per cent of the item locomotives. 

The item multiple-unit motor cars covers 232 cars 
at $30,000 = $6,960,000, the item multiple-unit trail 
cars, 377 cars at $13,300 = $5,014,100. 

These numbers also seem very high. Motor and 
trailer cars, each with a seating capacity of 75, are to- 
gether to take the place of 391 passenger coaches which 
are to be released. One would say that 150 motor cars 
and 250 trailer cars would be ample, and this would 
make these two items $4,500,000 and $3,325,000, re- 
spectively, leaving the unit price per car as it is. 

The item spare parts for multiple-unit cars, being 
estimated at 21% per cent of price of cars, is thus auto- 
matically reduced to $195,625. 

Amended as above, the total estimate in the case of 
the New Haven Railroad foots up $16,160,125 for elec- 
trifying 461 miles of track, or about $35,000 per mile 
of track. Experience elsewhere shows this to be a con- 
servative figure and if proper equipment is chosen the 
work can certainly be done within this amount. 

The Boston & Albany Railroad, by leaving out the 
power hotise, can save about $2,250,000. Otherwise 
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there 1s not much to be said about the Boston and Al- 
bany estimate. 

Omission of the power house reduces this estimate 
to $4,163,300 for electrifying 128 miles of track, or 
about $32,500 per mile of track, a figure which checks 
remarkably well with the $35,000 found above for the 
New Haven. 

Taking the cost of electrification as $16,160,125 in the 
case of the New Haven and $4,163,300 in the case of 
the Boston and Albany, the new fixed charges might be 
said to be about $1,500,000 and $400,000 respectively. 

Following the English examples cited above, the an- 
nual increase in revenue after electrification might well 
be estimated at from 13 to 20 per cent. Taking only 
about $1,000 per mile of track—or approximately 10: 
per cent—per annum, the new fixed charges will be 
covered out of the new revenue alone from the fourth 
year on, leaving entirely out of consideration the large 
economies in cost of operation which electricity as mo- 
tive power always brings about. 

Looked at in this way, the question of terminal elec- 
trification does not seem so hopeless after all, but we 
should like to go on record as entirely approving the 
sentiment expressed by Mr. McHenry, namely, that the 
best results will doubtless be obtained if the substitu- 
tion of electricity for steam is at first restricted to a 
few of the more important routes, subsequently ex- 
tending the system as rapidly as consistent with the 
financial conditions and the public needs. 


The YVurning of the Tide 


Until very recently the Westinghouse Electric & | 


Manufacturing Company’s claims in trunk line elec- 
trification matters were based almost exclusively on 
the single-phase alternating current system of electric 
traction. 

Not indeed because this was the only kind of equip- 
ment manufactured by that company. On the con- 
trary, it has turned out some exceedingly good exam- 
ples of other kinds. 

But—to hear the Westinghouse representatives talk 
—the single-phase system had the others all beat a 
mile, and some more. The single-phase system—ac- 
cording to them—was the only system that was uni- 
versally applicable to all cases of trunk line electrifi- 
cation. Consequently they recommended it every- 


where and for all purposes. 


In fact, they finally claimed that no other system — 


should be considered by anybody, and they proposed 
in all earnestness that the single-phase alternating cur- 
rent system should be universally adopted as the only 
true method for electrifying railways. 

That seems to have been the turning point. 

Shortly after that, they apparently reached the con- 
clusion that they had pinned their faith to the wrong 
idea, and that single-phase equipment as a general 
cure-all was a snare and a delusion. 

At least, during the past few weeks they have be- 
eun to talk entirely different. 

Before that, we and others were frowned upon for 


daring to suggest that there was a place for every one 
of the three or four well known systems of electrifica- 
tion. 

And, when we stated that good engineering con- 
sisted in finding the proper place for each type of 
equipment, we were treated as heretics. 

Now, the Westinghouse Company proclaims the 
identical thing. 

It makes good reading to follow a highly interesting 
set of advertisements on “Electricity in Heavy Rail- 
road Service’ which began to appear in technical papers 
shortly after New Year and at the time of this writing 
is still running. 

Let us abstract, and make some comments as we go 
along. 

On January 6th: 

“Railroad men can no longer consider electric trac- 
tion unsuitable for use in ordinary main line service.” 

“The ‘Electrification ‘Talks’ which began  here- 
with and will follow in succeeding issues contain, in 
plain language, brief reviews of electric systems from 
the viewpoint of practical railroad men.” 

“Increased capacity and earnings must be the meas- 
ure of the march of progress, and it is notable that 
discussions of electric operation are becoming consid- 
erations of cost and practical economy rather than dis- 
putes as to favorite systems.” 

Bravo! This is a most excellent beginning! 

“The introduction of the epoch-making single-phase 
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railway apparatus of the Westinghouse Electric & 
Manufacturing Company has associated the words 
“Single-Phase”’ and “Westinghouse” to such an extent 
that, in the minds of many otherwise well-informed per- 
sons, the Westinghouse Company is believed to advocate 
single-phase electrification for steam roads, as opposed 
to any other system.” 

It must be left to advertisment writers to use from 


time to time big words, like “‘epoch-making”’ etc. It was > 


however, not the epoch-making feature of single-phase ap" 
paratus which linked it with the name Westinghouse, 
but the continued aggressive assertions of the Westing- 
house Company’s own engineers on this subject. 

“There are three established systems of railway elec- 
trification and the Westinghouse Company supplies ap- 
paratus for any plan which a study of the conditions in- 
dicates to be best suited to the situation involved.” 

That is what we have been working for all along and 
we are glad it has come at last. 

“That the Westinghouse Company holds no brief for 
any particular system is evidenced by the fact, that it 
has executed the most extensive and important work 
yet done in heavy railroad electrification, employing, in 
its appropriate place, Direct Current Apparatus, Single- 
Phase Alternating Current Apparatus and Three- 
Phase Alternating Current Apparatus.” 

“In practical employment of each of the three electrical 
systems the most important installations in the world use 
Westinghouse apparatus.” 

Here again we see the hand of the ad. writer. The 
italics are his. We think it might have been better had 
he been able to lay stress on the word “in its appro- 
priate place,” and if in the future everybody will use due 
care to choose the “appropriate” apparatus for each 
place, there will be no more disappointments in railroad 
electrifications. 

Ba 

“The wide experience of Westinghouse engineers with 
all operative systems and conditions is at the disposal 
of railroad men and insures equipment suited to the 
work.” 

This is what we like to hear, and thus closes the first 
installment, or talk, with a highly suggestive remark 
and leaves us in a very receptive mood’ for what is to 
come. 

On January 13th (Talk No. 2—Direct Current) : 

“Net earnings must ‘be the first and final measure by 
which application of electric power on railroads will be 
judged.. The cost of the work and the probable returns 
therefrom, whether direct or indirect, must determine 
the manner of electrification.” 

Very well put, indeed! 

“The railroad operator wants to know :— 

“Will electric motive power haul my trains more cheap- 
ly and reliably than steam? 

“Will electrification permit present operating methods 
to be so improved as to effect savings? 

“Will electric service contribute to the building up of 
passenger and freight traffic in the district served, and 
increase earning’s ?” 
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“The experience of some of our largest roads indicates 
that such results are entirely possible.” 

“Increasing attention to the practical end of such prob- 
lems is necessary and certain.”’ 

Most excellent! The only pity is, that the answer to 
the above questions is not more specific. May be, there 
is a surprise in store for us in one of the next issues. 

“The Direct Current System is admirably suited to 
a great variety of railroad work.” 

“In large Terminal and Subways with a heavy load 
factor and where third rail construction is admissible 
and economical, Direct Current apparatus is especially 
useful.” 

“Westinghouse Direct Current Railway Motors, for 
any desired voltage and for both locomotives and motor 
cars, are extremely simple, rugged in construction, and 
of the highest efficiency ever achieved.” 

All strictly true, except for the very last statement, 


which is apparently the outcome of the ad. writer’s poeti-_ 


cal license. Not from a spirit of criticism, but with due 
regards to actual facts, we call attention to the fact that 
the Westinghouse Company itself has built. motors of 
other types which excel in efficiency its direct current 
motors. 

“The Pennsylvania Direct Current Locomotives are 
the largest and most powerful ever built.” 

“The Westinghouse Electric & Manufacturing Com- 
pany builds the best Direct Current, Single-Phase and 
Three-Phase Railway Apparatus known.”’ 

“Its engineering experts in each of the three systems 
are unexcelled.” j 

“The largest installations of each type in the world 
use Westinghouse apphances.” 

We leave it to the well-informed reader to judge 
whether the superlatives are properly applied or not. 
The crux of the matter lies in the fact that the Westing- 
house Company builds the three kinds of railway appar- 
atus and quite plainly wants to make it known that such 
Is: the case, 

On January 20th. (Talk No. 3—Single-Phase) : 

“The relative merits of Single-Phase and Direct Cur- 
rent Systems have been argued in partisan technical dis- 
cussions at such length that an operating railroad official 
who is not electrical would not attempt to follow the 
dispute.” 

For that reason he lost interest in the subject. 

“The broad minded consulting engineers today realize 
that all three electrical systems have proven successful 
and profitable in main line service here and abroad, where 
the conditions of operation were properly studied.” 

The broad minded ones realized this not today but 
long ago. 

“Selection of an appropriate equipment is no longer a 
matter of grave difficulty.” 

It probably never was, to those properly trained. 

“The great electrical companies of today maintain en- 
gineering departments wherein economical, geographical 
and traffic conditions are made special studies and the 
advisability of substitution of electricity for steam is 
readily determined.” 
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This phase of the question can much better be handled 
by an independent engineer. 

“Transmission and distribution of energy from power 
plant to moving train is simplified and economized by the 
Single-Phase Alternating Current System.” 

“The need of costly substations with moving machin- 
ery and attendants is eliminated.” 

These are the true advantages of the single-phase sys- 
tem. 

“The high efficiency thus obtained in power transmis- 
sion and distribution more than compensates for a some- 
what low efficiency in motors.”’ 

In some cases it does, in others it doesn’t. The truth 
is that the total efficiency is made up of the product of 
transmission efficiency and motor efficiency. In some 
cases the former is more important, in others the latter. 
To-find out which it is in particular instances, is the 
province of the consulting engineer. 

This third talk closes with a repetition of the statement : 

“The Westinghouse Electric & Manufacturing Com- 
pany builds the best Direct ESTA Single- Phase and 
Three-Phase Apparatus known, etc.’ 

And thus emphasizes the fact previously stated. 

We presume that there will be a talk No. 4 on January 
27th, and that it will treat on Three-Phase Equipment, 
but we have to go to press before that time and must 
therefore postpone further discussion until another issue. 

We have pointed out some small flaws in the word- 
ing of these talks, mainly due as far as we can see to toa 
great enthusiasm on the part of the ad. writer, but the 
spirit of the whole thing is fine. 

The Westinghouse Company admits that it has made 
a mistake in the past by trying to impose the single-phase 
system on an unwilling world, and it is now ready to 
give all kinds of equipment an equal show and to aid 
in the development of same and in the choice of the best 
kind of apparatus for each place. 

We have in the past been several times bitterly attacked 
by representatives of the Westinghouse Company when 
we stood up for “the open door” policy. 

We bear the company no ill on this account. We have 
always endeavored to defend our viewpoint in proper 
form and to the best of our ability, and today, taking 
the company’s statements as a sincere expression of. its 
present attitude, not.as a guise to manoeuvres of another 
kind, we are perfectly willing to bury the hatchet, and 
to work 

“Everybody all the time for everything electrical, so 
long as it is in its proper place.” 
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LONG DISTANCE POWER TRANSMISSION BY HIGH 
TENSION DIRECT CURRENTS. 


Most of us are accustomed to unconsciously link in 
our minds long distance power transmission with 
three-phase alternating current equipment. In Amer- 
ica three-phase currents are used almost exclusively 
for this purpose. 

It will therefore no doubt come as a surprise to 
many to learn that work has just been started on a 


European transmission line that will convey 28,000. 


horse power over some 120 miles by means of direct 
currents at a pressure of 127,000 volts. 
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Years ago the Compagnie de |’ Industrie Electrique 
et Mecanique, of Geneva, Switzerland, installed a 
transmission line from a water power plant near Mou- 
tiers in the Savoyan Alps to Lyons on the principle 
of the well-known Thury constant-current direct cur- 
rent system. 

The original station at Moutiers contained five gen- 
erating sets. Each set had an output of 1,600 horse 
power and consisted of two double generators coupled 
to a water turbine. Each set produced a current of 75 
amperes at 14,400 volts. 

Thus the total rating of the generating station was 
8,000 horse power, of which 6,400 horse power were 
transmitted at 57,000 volts to Lyons, a distance of 110 
miles over two copper wires 0.36 inch in diameter. 

At Lyons the current drives eight 725 horse power 
motors, six of which are coupled to direct-current gen- 
erators for supplying energy to the Lyons street car 
system. The other two drive alternators for light and 
power service. 

The excellent results which have been obtained 
from this line during its four years’ working, from the 
point of view of simplicity, regularity, safety and ease 
of upkeep, have determined the supply company to 
carry out the following extensions: 

The erection of a new station at Bridoire, which 
will contain four 2,000 horse power generators supply- 
ing a current of 150 amperes at 9,125 volts each. 

The erection of a station at Bozel, with three 4,000 
horse power machines supplying 150 amperes at 18,250 
volts each. 

The installation at the Vaulx-en-Velin substation 
in Lyons of five motors of the same type as the gen- 
erators, each motor with a rating of 1,730 horse power. 

The modification of the present line and apparatus 
to make it capable of taking 150 amperes. 

It must be understood that the Thury system is 
based on the transmission of a constant current, in 
this case 150 amperes, at a variable voltage. 

When the three generating stations will all be oper- 
ating together, they will be coupled in series one be- 
hind the other. They will all supply 150 amperes 
and the voltage will rise from a very low value at low 
load to about 127,000 volts at full load of 28,000 horse 
power. 


ELECTRIC WORK IN THE HOOSAC TUNNEL. 

The installation of electric equipment in the Hoosac 
tunnel is proceeding merrily, but it is surrounded by 
certain difficulties, the overcoming of which is not 
without interest. 

To support the overhead contact line, brackets or 
similar contrivances have to be fastened to the roof 
of the tunnel. This means that holes have to be drilled 
into the rock. If the tunnel were not in operation, this 
would be easy enough. With trains passing through 
the tunnel at relatively frequent intervals, the matter 
assumes an entirely different aspect. 

To protect the men from the volumes of smoke 
emitted by the passing trains, they are placed in tents 
which are set up on the roofs of the cars of their work- 
ing train. These tents are supplied with air taken 
from a point near the floor of the tunnel and carried 
to the tents by means of air compressors. 

There are two tracks throughout the length of the 
tunnel, which is 4% miles. 

The work train occupies one track while the regular 
Eainaccontintie, to) use tie other. 

The work was begun at the west or North Adams 
end and it has now proceeded considerably over a mile. 
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SOME FEATURES OF SYNCHRONOUS MOTOR OPERATION. 


Each type of motor on the market is better suited 
for special conditions than any other type of motor, 
and where large motors are required for conditions 
that call for practically continuous operation the syn- 
chronous motor presents several advantages over in- 
duction motors. These advantages are exact regula- 
tion of speed, high efficiency, control of power factor 
and the ability to operate directly on high potential 
lines. 

Speed. 

The synchronous motor, as its name indicates, is so 
constructed that it runs at the same frequency (cycles 
per second) or revolutions per pole as the generator 
which supplies the circuit, the speed being independ- 


operating a generator as a motor,-it should be run 
at its no load voltage. 

A synchronous motor will carry any reasonable 
overload without dropping out of step, or synchron- 
ism, providing the voltage remains normal, because the 
torque and power of such a motor depend almost en- 
tirely upon the voltage of the supply circuit. When 
out of step the torque of synchronous motors is limit- 
ed, so they cannot. be used to start their full loads. 

Single phase synchronous motors will not start 
alone, but two phase and three phase motors have 
enough torque to start and run up to synchronous 
speed unaided, 

These motors are very highly inductive when start- 


ent of voltage and load. This being the case, it is im- 
portant that the speed of the engine driving the gen- 
erator be as uniform as possible, both as to R. P. M. 
and to angular velocity per revolution. With slow 
speed generators having a large number of poles, it is 
especially important, because any variation in speed is 
multiplied, in the variation in frequency of the current, 
by one-half the number of poles. 

The fly wheel capacity of synchronous motors is 
sufficient to absorb considerable energy, and they tend 
to run at constant speed, so, if the source of power is 
pulsating there will be heavy fluctuating currents set 
up between the motors and the generators. This will 
interfere with the operation of lights on the system 
and may greatly reduce the capacity of the motors. 

Efficiency. 

Practically all alternators may be used as syn- 
chronous motors, and can receive the same apparent 
kilowatt input that they would deliver as generators, 
and with about the same efficiency and heating. When 


Fig. 1.—Interior View of Locomotive Shop, N. Y., N. H. & H. R. R., Readville, Mass. k 


ing Or running out of synchronism, and a serious drop 
in the potential of the system may be caused by the 
amount of current taken. The starting current at 
normal voltage will be from 2% to 5 times full load 
current, depending upon the motor. For this reason a 
compensator is usually placed in the circuit to reduce 
the voltage on the motor when starting. About 70% 
of full load current should start a motor with no load 
and bring it up to speed or very near it in one minute. 
Power Factor. 

The power factor of an induction motor is fixed by 
its design, but its current is always lagging, whereas 
the power factor of a synchronous motor may be va- 
ried to give either a lagging or a leading current by 
varying the strength of field excitation. A weakened 
field excitation produces a lagging armature current 
like that in an induction motor, while a stronger exci- 
tation produces a leading armature current like a con- 
denser. 

The synchronous motor may thus be run with a min- 
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imum current and maximum power factor and can be 
used to compensate for inductive loads in other parts 
of the system. If the same amount of power be put 
in the form of synchronous and induction motors on a 
system, the lagging current of the induction motors 
may be overcome by over-exciting the synchronous 


Fig. 2.—75 H. P. Induction Motors Geared to 90 Inch Double Wheel 
Lathes. 


motors sufficiently to give an equal leading current 
and bring the power factor up to 100%. 

Synchronous motors, like A. C. generators, are rated 
on the basis of their apparent kilowatts, not the 
actual, so there should be enough margin in capacity 


to take care of the increased current if the motor is to. 


Fig. 3.—25 H. P. Induction Motor Geared to 600 Ton Wheel Press. 


be over-excited at full load. A motor used to supply 
leading current is called a rotary condenser. 
Voltage. 

The armature of a synchronous motor may be 
wound for any potential that a generator of similar 
construction may produce. When starting a syn- 
‘chronous motor, the relation between the armature 
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and field windings is the same as that between the pri- 
mary and secondary of a static transformer, so it is 
important that the field be wound for not more than 
125 volts. Motors wound for higher field potentials 
are not desirable on account of possible trouble in 


Fig. 4.—Cylinder Borer Driven by 7! H. P. Induction Motor. 


fields, collector rings and brush holders due to the 
high induced voltage. 

It should be understood that synchronous motors 
require direct current excitation for their fields, the 
same as alternating current generators. It is very com- 
mon practice to mount the exciter on one end of the 
motor shaft, although separate exciting circuits are 
provided in many cases. In all cases, the speed of the 
motor should be brought up to synchronous or a little 


Fig. 5.—35 H. P. Induction Motor Direct Connected to 5 Ft. x 5 Ft. x 
20 Inch Planer. 


above before the exciting current is put into the fields. 
‘Lhis may be done by starting as an induction motor 
and throwing over, or by the use of a separate small 
motor, 

Synchronous motors should not be switched from 
one generator circuit to another unless they are in 
synchronism. It is better to parallel the generators 
first and then cut cut the first one so as to not throw 
the motor out of step. The same rules govern revers- 
ing synchronous motors as for induction motors. 


THE NEW HAVEN SHOPS AT READVILLE, 


. (Continued from January number.) 

The principal features and size of these shops were 
mentioned in the preceding article, and data from tests 
of more of the principal machine tools are given here. 
It is especially interesting to note the comparatively 
small amounts of power actually required to operate 
most of the machines. 

A good general idea of these shops may be gained 
from the illustrations herewith. Fig. 1 gives a view 
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of the machine shop (on the right) with a glimpse of 
the erecting shop ( (on the left). The gallery along the 
right side is 35 ft. wide and is used for light manufac- 
turing and repair work, and is served by the cranes. 

The compact arrangement of the motors and gearing 
on the wheel lathes is shown in Fig. 2. The protect- 
ing covers over the gearing are worthy of note, as is 
also the placing of the motor on top of the wheelpress 
in Fig. 3. Some machines are so built that it is not 
practicable to mount the motors directly upon them, 
and Fig. 4 shows how this condition was met by plac- 
ing the motor at one end of a cylinder boring machine 
and driving through a silent chain. 

Another method of connection and drive is shown 

on the planercin «Fig. ’5: In this casey thesmotor. 15 
coupled to a countershaft on top of the machine and 
drives the planer through belts, the same as though 
the counter shaft was separate from the machine. The 
fly wheel on this shaft helps the motor by giving up 
some energy at the moment of reversal of the bed of 
the planer. 


NO. 9 PUNCH AND SHEAR (HILLES & JONES), 15 Be MOTOR 
Running light 
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Punching 2 in. hole in 4% in. boiler plate......... Stersintstezere 5 
Punching 2 in. hole in 1%4 in. wrought iron.............-- 22) Max. 
Shearing 4 in. by 2%4 in. hammered iron................- 10. 


NO. 3 SHEAR (HILLES & JONES), 5 H.P. MOTOR 


Rumiaring Wight ec dele cre teehe eee oe ole ereheberetetere aebeeretetie tee 0.3 
Shearing, round ‘steel 932 ime idiam) ieee oeel-felelesielei-te ele et ee 0.8 
Shearing sroundesteel 34eine diaimemecerisiemcsin cise ciel otters 1.1 Max 
Shearing boiler, plate 54 ins by 22% ‘ine... 2c sees cen si 2. 
Shearing-boiler plate “3g in. by 1%4 in..........c.ccecesces 1.2 


SPLITTING SHEAR (LENOX MACHINE CO.), 7% H. is pst snl 
Rurining ight © oye sci ele ele1e)elol viele tole ote eleiale “isuslein inie sis] sie\ elie 
Cutting 4 4in® boiler iplateacnonene eee ieee ieinetciiee re Ve 
Cutting speed—7.2 ft. per min. 

10 FT. BENDING ROLLS (HILLES & JONES), 10 Fae MOTOR 
sttebehhg 1d 8 Soc soon aoBdodGuOd 4300059000 UUes noo aGuade 
Bending % in. boiler plate, average................-----. 
Boiler plate was 6% ft. wide and was bent to a radius of 30 in. in 5 rollings. 
Rolling speed—5.6 ft. per min. 

63 IN. BOSTON CUPOLA AND FORGE BLOWER, 30 H.P., FORM L 
INDUCTION MOTOR 
This blower furnishes air for one flange fire, two flue fires, and a four 
burner Ferguson annealing furnace, made by the Railway Materials Co. 
All, full blast so vais cists crete eaticterentteseaincks ere ait are orriese rome eleneas 13.8 
Two;-flue fires fonly* cf cerarcciets cree ourics oroleinretstoisie ceatstanstete ore 9.5 


NO. 7 BLOWER (STURTEVANT), BULLDOZER (AJAX), 
35 H.P., 500 R.P.M. MOTOR 
Blower iurnishes air for 5 furnaces. 
Blower*with 3 -furnaces operatiny...- scm cleeiireiivelierer Saas 
Blower and Bulldozers. coe aes weer oot sie aie creates 28.3 Max. 
Bulldozer was making 2-90 deg. bends on ae in. by 8 in. iron. 


STURTEVANT BLOWER, 35 H.P. MOTOR 


Blower furnishes air for one double furnace, four single furnacés and 
five double-forges. 


3 single furnaces at work........... wares Gresioleleih sisheteoetn seers 
1 double furnace at work........ eis (s/c einige Bons eiaiese nates ote 
17.6 
3 single furnaces at work.......... EDiorste, tists ers fo eiskexsto erate 
A doublesturnacesati work-ceeee role eee eee. 
1 sdouble forge full ventas ace onces comieocaeteie eteceerine : 
8.6 


BLOWER (BUFFALO), EXHAUSTER (BUFFALO), FOR 20 FORGES 
AND 2 FURNACES, 50 H.P., 500 R.P.M. FORM L 
INDUCTION MOTOR 


01 forges and©2 sfurnaceshin Operation ne so clelsielctsisseereieie sate 21.5 


NO. 3 SHEAR (HILLES & JONES), 10 H.P. at TOR 
Runmine! lighters iors «cielorsleleleterstleteters -elstoiet= (eleteteleleietelateleinrote 
Shearing 134 in) wrought roms: eer. siilel allele en ie oe 515 M 
Shearing 2372 in a wrotehterone seen ee eee eee ee 6. } ax. 


5 FT. 6 IN. RADIAL DRILL (NILES, BEMENT. & POND), 
5 H.P. MOTOR 


Running yA ecoc cia too dodo agwnE EG sodcioda. obo asoUOoU Uber 1:2 
Drilling 3% in. hole in steel, feed 0.67 in. per min......... ahs 
Drilling 2% in. hole in steel, feed 0.075 in. per min......- 1.8 


MILL SHOP NOW 
SWING CUT-OFF SAW (ROGERS), 3 H.P. MOTOR 
Running light 0.74 
Cutting 2 in. by UPAR ITS CU as ogducde soe aaHOnS Hats 2.4 


Size of saw—19 in. 
Speed—2080 r.p.m. 


SWING CUT-OFF SAW (kOGERS), 3 H.P. MOTOR 


Running Wight Fer lee dace ee eee ie oes eee ara ate ee 0.9 
Cuttingy5 in: oby 8 in') hard) piieseeet eae a eee eee mee ae 6. } Max 
Cutting ?2 in. by, 10; bardspines heerlen ee eae 5. 
Size of saw—18 in. 
Speed—1840. 

RAIL SAW (NEWTON), 7% H.P. MOTOR 
Running “ght secc.cmrsclpicis teense ae iais hoe yale ore tere eee entes 0.56 
Sawing 6) in steel rail faveragense ce ere eee ee eee 1.6 Max. 2.4 


Feed—0.21 in. per min. 
28 in. saw, 5.15 r.p.m. 
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RAIL BENDER (WATSON & STILLMAN), 
Running light 
Bending 79Nlbs rail*to 24 ft) 1145in® radius. ..,..ceiereoeee 8. 
Speed of rail—100 ft. per min. 


15 IN. SLOTTER (DILL), 5 H.P., 


15 H.P. MOTOR 


1500 R.P.M. MOTOR 


Running Dig TG ocy eae cee acces e,.e volesahoyavoste le ROP Riere) ay aleiove emsReNOrty erat 0.4 
One /367in; ‘cut, 1/64, ins feed onusteel 22... ori sieeletes 0.9 
Tool steel—Mushet high speed, 


Strokes per minute—23. 


ELEVATOR, 5 H.P. MOTOR 

Motor srunning* lights ).c aie atenieiee elu ister oe1s ale oeterenatiotabiel: 0.56 
Elevatorsupswithhonesmanivat-rasieltetet eit teeele idee rete Pump back on.- line 
Elevator down with one) matin...) seein ces seleciemee ies 4. 
Elevator up: with: 2400. Ibstsc ie stoetmcveteoteeecesczcb\oisiepeneet en merorete 1.2 
Elevator down! with) 1400%Ibsi cele ccmscice inte oe taretelreie resale 2.2 

24 IN. EXTRACTOR, 3 H.P. MOTOR 
Extractor! filled) withsoily swastes. seas c + leeches 0.96—0.88 


Speed of extractor—1080 r.p.m. 
NO. 3 GAINER (WOOD), 10 H.P. FORM L INDUCTION MOTOR 


Running light vise hanaeuercic os eemicetas eer 2.4 

Yin. by. 12421n. gain hard upitienis seri saleais le eet eiaecele 4.4 

2) in.wby) 43451n. (gainginwhard spine taeaerittiae ce > witty 7.2 

NO. 2 FORGING MACHINE (AJAX), 10 H.P. FORM IL. INDUCTION 
MOTOR 

Running light oir giareountl are ake ehie evaneee einae oleate i eiaxe Siem atoneremene ae 1.6 

Punching 5/16 in.) holelin#a197/16rinw rivets .))..qestmiee a 5.0 Max 


NO. 5 FORGING MACHINE (AJAX), 20 H.P. FORM L INDUCTION 
MOTOR 


Running light 
Loaded 16.1 Max. 


Load consisted of gathering a 1% in. hemispherical head on a 1% in. 
rivet. 


ee ee ee cr ee rc er ay 


GROUP (GALLERY), 74% H.P. MOTOR 
Kilowatt 
Machines Load Input 
1 Two spindle irregular moulder (Carey)........ Running light 
i $934. in. band; sawa( Carey, ime .myeiserien tiene ee Running 
1) Double saw’ table (Carey). 20 0 sae nee 2s) eee Running ves 


WY Bs) cee was made saw was ripping 2 in. pine and saw bench ripping 
2 in. oa 


GROUP, 10 H.P. MOTOR 


4 Fine (cutters iioencisa asic acter Geeta intone aie 2 Running light 
2 Running 
LOB Tue | welde ricicisictre wecisre spac eee cite eons coke cancvions oi ono Running) 
GROUP, 10 H.P. MOTOR 
Uees Pine hVerticaladrill a (Blaisdell) peqy-merite tiie Running 
140 in.) Vertical drill’ -GBement) the. sete rice oie ol osteeiatene Running 
1 38 in. Vertical drill (Prentice)... ....Running 
2).940in-» Lathes) (Putnam) ac sieiei fe alco erebiicin veins a Running 
55223451. Vertieale drills (Barnes)/says sissies sretare 1 Running 6.3 
GROUP, 15 H.P. MOTOR 
3:24 in.) Lathes* (Reed) setsenidactenrdtes + Soeite rae aoe 2 Running 
1540, in. Vertieal drill ((Bement)naene eaten eee ee eee 
1, 42 in... Boringsmill a@Bullard)meaaeeeeen ae eee Running 
1724 in. Shaper (Stockbridge): emir aearase rere enema eeteerem 
115 in: Slotter™ (Betts)/2rr ssi ot arenes se mien nn ance 
Le189ins slotter. 1(Ceatnam) ocnc.ce ee enteric irene : Running 
030 cton, Arbor, press) (Chambersbero) aici nets eee 8. 


SOME POINTS RELATING TO RAILWAY SHOP 
POWER PLANTS.* 

The railway repair shop includes the following ele- 
ments: The locomotive department, consisting of ma- 
chine shop, erecting shop, boiler shop, blacksmith 
shop, and woodworking shop. Usually there is in- 
cluded in the same plant with the locomotice depart- 
ment a car department, which in its completeness in- 
cludes a freight car shop, a passenger car shop, a 
paint shop, and a planing mill. In most cases, also, 
the shop plant is located at some point where there 
is an engine terminal; this terminal being supplied 
with power from the shop power plant. The passen- 
ger car department is very often not included in the 
main plant; this is also true of the freight car depart- 
ment, although it is advisable, from the engineering 
standpoint, that they should be, on account of the 
fact that the refuse from the manufacture and repair 
of wooden cars can be used in the power house, ef- 
fecting a large saving in coal. In a particular case, 
from a freight car shop having a capacity roughly 
of fifteen heavy .repair cars per day, the shavings sup- 
plied to the power house boilers had a heating value 
sufficient to supply 350 boiler horsepower. It also 
supplied refuse wood good for fuel to the value of 
$15 per day. This fuel is much more than would be 
needed to supply power for the car department alone. 


*Extracts from a paper presented at a recent meeting of the 
Southern and Southwestern Railway Club bv Mr. E. M. Rhett, 


electrical engineer for the Central of Georgia Railroad. 


The 1910 Edison Storage Battery 


By WALTER E. HOLLAND 


(Continued from the January issue.) 

No serious or permanent injury has ever been known 
to come from low-rate charging, and the discharge will 
usually recover normal characteristics when the cell 
is again worked regularly at normal rate. If not, then 
overcharging at normal rate and discharging to com- 
plete exhaustion will certainly re-establish normal con- 
ditions. Secondly, it should be kept in mind that 
although excessive heating does no immediately-ap- 
parent harm to the battery, continuous working at 
high temperature will have an injurious effect tending 
to shorten its life. 

Internal Resistance. 

What the true ohmic resistance of a storage cell is 

need not be known; the virtual internal resistance, that 


Fig. 7.—Internal Resistance During Normal Discharge. 


is the factor which is effective in causing internal dissi- 
pation of energy, is the value of practical importance. 
The prescribed method of finding this is to momen- 
tarily open the switch at intervals during a discharge 
and read the electromotive force; then the difference 
between the value thus found and the potential differ- 
ence while current is passing would represent the 
fe RerccOpmeit. tle rcelledicaio sits erective: Lesisiance, 
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Fig. 8.—Relation Between Outputs at Various Discharge Rates. 


and this value divided by the current rate would give 
the virtual internal resistance at the given point of 
discharge. This method is hard to ‘apply because 
when the switch is opened the’ interruption of current 
changes the electromotive force to such an extent that 
the voltmeter needle. continues to rise for some time 
afterward, and the true value of the E.'M. F. is very 
difficult to determine. 


and 


A better scheme is to reduce the current to a lower 
value instead of interrupting it entirely, and dividing 
the difference between the voltage at the two rates 
by the change of current. Obviously the same result 
can be achieved through momentary increases of cur- 
rent; and to get the most reliable test the methods 
should be combined and the current worked both ways 
on the same discharge. Thus, taking the concrete 
case of an “A6” cell discharging at 45 amperes, the 
current should be changed to 15 amperes and 75 am- 
peres alternately for, say, half-minute periods every 
twenty cr thirty minutes. Then the difference be- 
tween the voltage at 45 amperes and that at either the 
low or high rate, divided by 30 amperes would give 
the true virtual internal resistance for the particular 
conditions. Figure 7 is a curve of internal resistance 
obtained by this method; it shows the average values 
for an Edison cell discharging at normal rate under 
ordinary conditions. 

Output and Efficiency. 

The output of an Edison cell ts determined by the 
capacity of the positive or nickel electrode, as the in- 
dividual electrode curve of the Figure 5 shows. The 
Company has found it best in every way to design the 
cell with a sufficient allowance of iron active “mate- 
rial to give considerable excess capacity to the negative 
electrode. 

Cells do not have as high capacity when new as 
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Fig. 9.—Efficiency Curves. 


after some weeks of use. The betterment comes from 
an improvement of conditions in the nickel electrode 
which is brought about by regular charging and dis- 
charging. Overcharging expedites this self- “formation 
is recommended by the Company. Every cell 
manufactured is given three overcharge runs before 
leaving the factory, and this is always sufficient to 
bring “the capacity up at least to the rating. The 
accretion of capacity continues for twenty, or more, 
runs, and no results can be considered typical which 
are obtained in tests made earlier than the twentieth 
run. The term “run” is used to mean a full charge 
and complete discharge. 

The output and efficiency of a cell, working at or- 
dinary temperatures, depend upon three factors—the 
rate of charge, the amount of charge, and the rate of 
discharge. Fig. 8 shows the relation of current 
output to current input when a cell is given different 
length of charge-at.2/3,, 1, and. 1 1/3 times normal 
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rate. It will be seen that for low inputs the efficiency 
is very high and practically the same for the different 
tates of charge. Further along the curves separate, 
the advantage being in favor of low-rate charging. 
Notice that the point taken as the normal input (210 
ampere-hours for A4) comes pretty close to the sharp- 
est part of the bend. Fig. 9 gives the character- 
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Fig. 10.—Typical Output and Efficiency Curves. 
istic curves with output and efficiency data for this 
normal input point. | 

The relations of current and energy output and of 
current and energy efficiency to the length of charge 
at normal rate are summarized in the curves of Fig- 
ure 10. These curves show maximum efficiencies on 
short charge of practically 99% in ampere-hours and 
%5% in watt-hours, while on normal 7%-hour charge 
the efficiencies are respectively 82% and 58%. It is 
often found advantageous (and economical, too) to 
work the battery at the lower efficiencies of a 9 or 
10-hour charge, thus realizing exceedingly high output 
results. 

Watt-hour efficiency is the product of ampere-hour 
efficiency and “volt efficiency’—the latter term being 
used synonymously with the term “coefficient of drop” 
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Fig. 11.—Characteristic Discharge Curves. 


to express the relation of the average voltage of dis- 
charge to the average voltage of charge. The volt 
efficiency depends principally on the rates of charge 
and discharge and does not vary much under ordi- 
nary conditions. Charging and discharging at normal 
rate, its value will be close to 72% for any length of 
charge not extremely short or long; and this figure 
therefore represents the practical limit of watt-hour 
efficiency for normal-rate working. The watt-hour 
efficiency on any normal-rate test may be calculated 
accurately enough for all practical purposes by taking 
72% of the easily determined ampere-hour efficiency. 
Decreasing the current rate increases the volt effici- 
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ency, thus raising th limit of possible watt-hour effi- 
ciency. 

The Edison cell has an air-tight cover, a valve be- 
ing provided for the escape of gas. Practically no 
water is lost by evaporation, therefore, and a battery 
can be left idle for months without attention and there 
will be no danger of the solution getting low. Water 
is lost when a battery is working, however, and this 
results entirely from overcharging; for any current 
which is not used to effect the chemical changes at the 
electrodes goes to produce hydrogen and oxygen, the 
elements of water, which are emitted as gas. To re- 
place this loss, pure water must from time to time 
be added. The figure of ampere-hour efficiency repre- 
sents the proportion of a charge which goes to pro- 
duce the desired chemical changes at the electrodes, 
therefore the balance is proportional to the loss of 
water. Thus from the curve, Fig. 10, we see that charg- 
ing 7 hours at normal rate (210 ampere-hours input) the 
ampere-hour efficiency is 82% and charging 10 hours 
(300 ampere-hours input) it is 64%. The loss of water 
therefore wotld be represented by 18% of 210= 
38 ampere-hours in the first case and by 36% of 
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Fig. 12.—Constant Current Discharge Curves at Various Rates. 


300 = 108 ampere-hours in the second case—show- 
ing that a battery which is worked continually on 
10-hour charges would require the addition of water 
about 3 times as often as one worked continually on 
v-hour charges. This points to the possibility of re- 
ducing the amount of required filling to almost noth- 
ing in those cases where a battery can be worked on 
short frequent charges at high efficiency. 

Fig. 11 shows characteristic discharge curves and 
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DISCHARGES AT DIFFERENT RATES 
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Fig. 13.—Discharges at Various Rates. 


data for a cell at its rated output, at its normal output 
and at its overcharge output. Note that only 5% 
hours’ charge at normal rate is required to obtain the 
rated output, and the efficiency under these condi- 
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tions is very high; while under the overcharge condi- 
tions exceedingly high output per unit-weight of bat- 
tery is realized at a sacrifice of efficiency. 

Although in most of the tests presented here the 
cells were charged at constant current, this was done 
only for the sake of convenience; and in practice it is 
really better to “taper” the rate in the familiar manner 


Fig. 14.—Relation of Output Characteristics to Discharge Rates. 


of charging lead batteries. This is of especial advan- 
tage where the time on hand for charging is limited. 
Constant current discharges of the Edison battery 
at no matter what rate are found to give a quite con- 
stant output figure if carried to very low voltage (see 
Fig. 12), and differ only as to average voltage, this 
being higher or lower according as the I R drop in the 
cell (depending on the I value) is little or much. The 
low voltage part of the curve cannot be considered 
useful, however; so the statement sometimes made 
that the ampere-hour output of the Edison battery is 


independent of the discharge rate is not strictly true. 


On the other hand, it would not be a fair test to ter- 
minate high-rate discharges at 1.0 volt or 0.9 volt, as 
is done usually in normal-rate tests, because this would 
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Fig. 15.—Relation Between Output and Weight. 


not correspond to the same state of discharge; and the 
cell would start the next charge in a semi-charged 
condition, which would make the subsequent discharge 
abnormal. Also, it is possible to Ls ater rate 
so high that the very first volt reading will be lower 
in value than the above-mentioned regular terminating 
voltages. The author believes the fairest plan in this 
case is to discharge to successively lower voltage 
points as the rate is increased, each terminating volt- 
age to be lower than the previous one by a value cor- 
responding to the average increase of I R drop in the 
cell resulting from the increase of current. ‘Thus, if 
the ‘“A4” cell (whose average internal resistance, Fig. 
%, shows to be .0037 ohm), is usually taken to 0.9 
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volt on a discharge at 30 amperes, the discharge should 
be carried 0.11 volt lower or to 0.79 volt when the rate 
is doubled to 60 amperes, because in that case the av- 
erage increase of I R drop in the cell would be 
300 x 20037 ==. 0:11 volt. di this: plan be. followed the 
amount of change of voltage from the beginning to 
the end of discharge will be practically equal at all 
rates, and the cell Swill be taken to a corresponding 
state of discharge each time. 

Fig. 13 shows a series of tests made according to 
the above plan, and data figured therefrom. It will be 
seen that the ampere-hour output now decreases very 
slightly as the discharge rate is increased, but, as be- 
fore, most of the loss is a voltage loss. The variation 
of ampere-hour output, average voltage, and watt- 
hour output with discharge rate is shown in Fig. 14, 
where normal values of these are each taken as 100 
per’ cent. 

Specific Output. 

In judging of the relative merits of storage batteries 

of different classes there are two appropriate bases of 
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Fig. 16.—Relation Between Output and Volume. 


comparison as to output—the basis of weight and the 
basis of volume. In all non-stationary service such as 
automobile or car propulsion, car-lighting and so 
forth, high output per unit-weight of battery is all-im- 
portant, while the space which a battery occupies, if 
not ridiculously great, matters little, amounting to a 
question of vehicle design. In Fig. 15 is given the 
energy output at different rates of power delivery cal- 
culated for one pound of Edison battery ; and the same 
referred to one cubic foot of battery is given in Fig. 16. 
The figures are based on the total weight and maxi- 
mum volume—that is, the required volume of battery 
compartment—of a complete battery of a standard 
number of cells. These curves were derived from the 
normal-charge tests shown in Fig. 16. It is not the 
purpose of this paper to make comparisons, but those 
who have reliable data on lead batteries are invited to 
plot in comparative curves made on the same bases. 
They will then see that the Edison battery has an im- 
mense advantage in weight over the best lead batter- 
ies, while in volume it matches them pretty closely. 
Temperature. 

The effects of changes of temperature on the be- 
havior of a storage battery are so varied and numerous 
that a book could be written on this subject alone. 
Many tests of the Edison battery have been made to 
determine these effects and an extensive series of tem- 
perature tests is now being carried on at the Edison 
Laboratory; but the subject can merely be touched 


_upon here, and later, in all probability, an entire paper 


will be devoted to it. 
(Concluded in the March Issue) 


General News and Personal Mention 


CHICAGO ELECTRICAL SHOW. 


The annual Chicago Electrical Show was held at the 


Coliseum Jan. 7-21. The feature af the show most 
noticeable was the increase in the exhibits of electric 
automobiles, and of storage batteries for use in them. 
As has been the case for several years past, exhibits of 
those applications of electricity appealing most to the 
public at large occupied most of the space. Household 
appliances, such as vacuum cleaners, toasters and chaf- 
ing dishes, have to a large extent supplanted the heavy 
machinery. 

Exhibits of interest to the railway electrical engineer 
were those of the Westinghouse Electric & Mig. Co., 
General Electric Co., Edison Storage Battery Co., Elec- 
tric Storage Battery Co., National Electric Lamp As- 
sociation, and MacBeth-Evans Glass Co. Alba globes 
were used for the general illumination of the hall. 

GENERAL ELECTRIC BULLETINS. 

Recently issued bulletins of the General Electric 
Company which will be of interest to the railway elec- 
trical engineer are: 

No. B-38006. Luminous and Flame Arcs vs. Carbon 
ATES: 

No. 4602-B. 
Cra Generatone: 

No. 4685. Belt-Driven Alternators. 

No. 4782. Durect-Current Exciter Panels, 


Automatic Voltage Regulators for D. 


No. 4785. Electric Drive in Woodworking Plants. 

No. 4786. Signals, Auxiliary Apparatus and Ma- 
terials. 

No. 4798. Electric Railway Air Brake Equipments. 

No. 4804. Direct-Connected Generating Sets. 

No. 4807. Small Plant A. C. Switchboard Panels. 

No. 4808. Washington, Baltimore & Annapolis 


1200-Volt D. C. Railway. 


No, 4809. 4500-Volt Oil-Break Switches. 
No. 4810. Portable and Stationary Air Compressor 
Sens: 


Any of these bulletins will be furnished upon re- 
quest by the Publication Department. 


“PERMANIZED” NEGATIVE PLATES. 

The Electric Storage Battery Company has just is- 
sued a bulletin on the “Permanized” Plante negative 
plate for car lighting service. THe bulletin states 
that a serious defect in the Plante plate has been the 
solidifying and collapse of the spongy lead. 
capacity of the plate is directly proportional to poros- 
ity, this solidification seriously impairs the efficiency 
of the battery. ‘“‘Permanization” is accomplished by 
the introduction in the spongy lead of finely divided, 
inert material. The bulletin gives tests showing the 
increase in capacity secured by this process of manu- 
facture. 


The directors of the Oliver Electric & Mig. Co., of 
St. Louis, have declared a quarterly dividend of 1% 
per cent, payable to stockholders of record Jan 1, 1911. 
At the annual meeting of the company, held Jan. 10, 
the old board of directors, consisting of F. W. Oliver, 
KE. R. Hoyt and T. B. Entz, was re-elected. The treas- 
urer’s report, submitted to the stockholders, showed 
that the net gain in business during the past two years 
was approximately 100 per cent. 


As the | 


REFILLABLE FUSE SHELLS. 

The A. F. Daum Manufacturing Company, of Pitts- 
burgh, is making a refillable fuse shell of very simple 
construction. The shell is made of a composition in- 
sulating material and is threaded at each end for the 
brass terminals, which are screwed on. Ordinary 
fuse wire is used, a coil being formed at each end 


Daum Refillable Fuse Shell. 


after it is passed through the washer. Specially made 
fuses with copper terminals are also furnished if de- 
sired, 

The advantage claimed for these fuse shells as com- 
pared with ordinary fuse plugs, is that they may be 
refilled any number of times, at practically no ex- 
pense. Another advantage is that each shell can take 
either a 20 or a 30 ampere fuse. These fuse shells 
should be particularly useful in car hghting work 
where fuses often blow miles from the nearest source 
of supply. 


The Western Electric Company has recently ar- 
ranged to manufacture and sell booster telephone 
train dispatching circuits, the patents on which are 
owned by the Charter Electric Company. This sys- 
tem has recently received liberal adoption by the rail- 
ways, over 30 per cent of all train dispatching tele- 
phones being so equipped. 

The Harriman Lines have recently closed a stand- 
ardization contract with the Willard Storage Battery 
Company, of Cleveland, Ohio, for their requirements 
of train lighting batteries. This contract was awarded 
to the Willard Company after a thorough service test 
of all makes of storage batteries extending over a pe- 
riod of two vears. 


The Consolidated Railway Electric Lighting and 
Equipment Company announces the appointments of 
Thomas L. Mount as Eastern Sales Manager, and of 
L. J. Kennedy as Western Sales Manager. The New 
York office is in the Hanover Building and the Chcago 
office at 1720 Michigan Avenue. 

Mr. Harold Kirschberg, formerly connected with 
the Pennsylvania Railroad, has taken the position of 
engineer for the Tipless Lamp Company, manufac- 
turer of tungsten lamps for train lighting, and other 

The Cutter Company, announces the opening of an 
office at Detroit, Mich: Mr. C. E. Wise, formerly of 
the Chicago office, will look after I. T. E. interests in 
that vicinity. Huis address is 1418 Ford building. 
purposes. Aintted shes a's 

E. W. Jansen, electrical, engineer for the Illinois 
Central Railroad, has entirely recovered from a seri- 
ous illness extending over a period of some weeks and 
is now back on the job regularly. 
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BULLETIN No 207 
OCTOBER 1910 
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THE UNITED STATES LIGHT 
AND HEATING COMPANY 


Descriptive of The Bliss System of Electric Car 
Lighting. This System has met the conditions 
imposed by modern railroading with such eminent 
success that it has become the Standard with many 
Railroads and Car Builders. Perfect Regulation, 
Lowest Operating Cost, and Absolute Reliability are 
assured to the Purchaser. 


Write to our Ratlroad Department for Bulletin 207. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


‘Bliss System of Electric Car Lighting.’’ ‘*National’’ Batteries. ‘‘Moskowitz System of Electric Car Lighting.’’ 
NEW YORK BUFFALO CHICAGO CLEVELAND St. LOUIS BOSTON SAN FRANCISCO 
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THE TRAIN LIGHTING BATTERY BUSINESS. 


In a very short time the train lighting battery busi- 
ness has grown to be a very important part of the mar- 
ket.for every battery manufacturer. In its annual re- 
view of the year’s business in the first number of 1911, 
our contemporary, the Electrical World, says: 

“The widespread movement toward electric train 
lighting has greatly increased the demand for batteries 
for this purpose, and the trade in railroad-car batteries 
during the past year has been probably larger than 
ever before in the history of train lighting.” 

In the same review a falling off in the number of 
batteries bought for power stations is noted. This 1s 
attributed to the increase in use of the steam turbine 
as a prime mover. It is sometimes cheaper to buy an 
additional turbine unit than to buy the storage bat- 
tery equipment necessary to give the same additional 
capacity. Turbines also give better efficiency on va- 
riable loads than do reciprocating engines. 

No trepidation need be felt by the battery manu- 
facturers in contemplating this situation. The increase 
in the sales of train lighting batteries in 1911 over 
1910 will probably be quite as great as was that of 
1910 over 1909, and this condition will continue to pre- 
vail for some years to come. 


Association 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 


Secretary’s ‘OffiCer as getatete-o sisiacs -aateustereisceres 323 Kinzie St., Chicago. 

The next convention of the Association will be held in Wash- 
ington, D. C., in the first week of June, 1911. The Annual Con- 
vention will be held in Chicago in the second week of Novem- 
ber, 1911. 


OFFICERS. 


President. 


J. R. SLOAN, 
Pennsylvania Railroad, 


First Vice-President. 
He Rah ROS tT 
Santa Fe, Topeka, Kan. 


Second Vice-President. 
Dp. J. CARTWRIGHT, 
Electrical Engineer, Lehigh Valley Railroad, Philipsburg, 
Secretary. 
JOS. ANDREUCETTI, 
C. & N. W. Railroad, Chicago, Ill. 
Executive Committee. 
C, R. Gilman, Chief Electrician, Chicago, Milwaukee & St. Paul 
Ry., Milwaukee. Wis. 
A. MeGary, Chief Hlec., N. Y. C. & H. R. R. 
A. J. Harrelly, Hl Ener. ©. ci iNe We Rye. 
H. C. Meloy, Chief Electrician, Lake Shore & Michigan South- 


ern Ry., Cleveland, O, 
Ff. E. Hutchinson, Chief Elect., C. R. & P. R. R., Chicago, Ill. 
Penna. R. R., Chicago, Il. 


C, J. Causland, Chief Elec., 
COMMITTEES FOR 1911. 


COMMITTEE ON STANDARDS. 


D. J. Cartwright, Chairman, Elec. Engr., Lehigh Valley Ry. 
F. R. Frost, El. Engr. Santa Fe Ry. 

a Ae Collett, Elec. Ener., UJ, ERs ESS) HRS 

Cc 

A 


General Electrician, Altoona, Pa. 


Electrical Engineer, 


N. J. 


Asst. Elec. Engineer, 


. R. Sloan, Ch. Elee., Penna. Ry. Co. 
sak. Gilman Che Mlecs Cy vee aston ikuve 
. J. Farrelly, Elec. Engr., C. & N. W. R. R., Chicago, Ill. 


COMMITTEE ON DATA AND INFORMATION. 


F. E. Hutchinson, Chairman, Elec., C. R. I. & P. Ry. 
H. W. Jansen, El. Engr.,; I. C. R. R. 

EK. M. Cutting, Engr. "Tr. ite. Eveé& Vi sou bac: 

S. W. Dietrich, Ch. Hlec., C. & A. Ry. 
S. G. Carlson, ‘Blec., Penn. Ry. 


COMMITTEE ON 


C. R. Gilman, Chief Elec., C. M. & St. P. R. R., Milwaukee, Wis. 
J. KR. Cravath, Old Colony Bldg., Chicago, Tl. 

Ryan, ‘Gen’! Elec. Co., Lynn, Mass. 
3. W. Ev erett. Ass’t El. Bner., A. T.'& S. F. Rak. 
C. W. Bender, Com’l Engr., Nat. El. Lamp Ass’n. 
Richard Hamilton, Elec., A. 1 ez Se We Rive 
T. R. Wentworth, Blect., L. S. & M. S. Ry. 
B. F. Fisher, Westinghouse Lamp Co. 


ILLUMINATION. 


Vole, Nea 


SANGAMO COMPANY EXPANDS. 


Mr. M. B. Chase has resigned his position in the De- 
tail and Supply Sales Department of the Westinghouse 
Elec. & Mfg. Co., Boston office, to accept the position 
of New York Manager for the ‘Sangamo Elec. Co., of 
Springfield, [l., who have opened pfines in the Hudson 
Terminal Building, 50 Church St. 

The increasing Eastern business of the Sangamo Co. 


-has necessitated direct representation in New York, and 


the long experience of Mr. Chase in the design, manu- 
facture and sale of meters especially fits him to take up 
the sale of Sangamo products which now embrace a com- 
plete line of A. C, and’D. C. Integrating» Watthour 
meters, Amperehour meters for stationary battery and 
vehicle work, Portable and Switchboard type Graphic 
recorders. A complete line of indicating instruments, 
both portable and switchboard forms, have been designed 
and will be offered for sale within a few months. 

The New York office will be fully equipped from both 
an engineering and sales standpoint so that a large part 
of the work, especially that for devices to meet “special - 
conditions formerly referred to the Factory will be han- 
dled direct from New York. 

A new factory is practically completed at Springfield 
which will een the Sangamo Company to take care of 
their very rapid increasing business. 


Directory. 


COMMITTEE ON ACCOUNTS AND REPORTS. 


F. R. Frost, Chairman, Elec. Engr., Santa: Fe- Ry, 

J. Andreucetti, Asst. to Elec. Engr., C. & N. W. Ry. 
F. E. Hutchinson. Ch. Elec., Rock Island Lines. 

Se We ebietrichi. Clit rile Circe oA] Eye 

BH. W, Jansen. Blec. Engr.,' 1. C. R. R. 

Edw. Wray, Ed. Ry. Hl. Engr. 


COMMITTEE ON IMPROVEMENTS. 


H. C. Meloy, Chief Electrician, L. S. & M. S. R. R., Cleveland, O. 
Ed. Wray, Editor, Railway Electrical Engineer. 

hee halinws Che Elec., VEO eya. ENS 

Cau. Causland, Ch: Blec., Penn. Ry. 

1D, 1Ee Morrisson, Hlec. Ener., 12 tg ain ME, Ley, 


COMMITTEE ON SPECIFICATIONS. 


Geo. B. Colegrove, Chairman, Ch. Elec., I. C. R. R. 
J. R. Sloan, El. Engr., Penn. Ry. 

A. W. Chambers, El, Engr., Pullman Co. 

A. J. Farrelly, El. Engr., C. & N. W. Ry. 

J. P. Puette, Ass’t Ch) Hlec., &. S. & M. S. Ry. 


COMMITTEE ON VENTILATION. 
HVE Cutting. Chairman, Hiner. Tr. i. bloc SOUnmsac: 
B, W. Stowe, Adams-Bagnall Electric Company. 
mB. Hutehinsont Ch. Mlec Cy RivtG& Po Rye 
T. H. Garland, care Burton W. Mudge & Co., 
W. H. Lynch, Ventilating Engr., Chicago. 
COMMITTEE ON TRAIN LIGHTING PRACTIT® 


AY McGary; Chairman, Hilee.) N. Yo Coc oo Rok. &- 
W. C. Kershaw, El. Foreman, Penn. R. R. 

. A. Van Buskirk, El. Foreman, Washington Ter. Co. 
S. Billew, Asst. El. Enegr., B. & O. Ry. 

eis Cartwright, El. Engr., Lehigh Valley Ry. 


COMMITTEE ON SHOP PRACTICE. 


J. Causland, Chairman, Ch. Elec., Penn. R. R. 
L. Kincaid, Gen’l. Foreman, L. & N., Louisville. 
C. McPEilree, Ch. Hlec., I. C. R..R, 

H. Klineck, Westinghouse Co. 
Ji 
Di 


People’s Gas Bldg. 


UME: 


Totten, Gen’l. Elec. Co., Lynn, Mass. 
ixon, Crocker-Wheeler Co. 


AUDITING COMMITTEE. 


G. Myers, Chairman, Elec. Foreman, A. T. & S. F. Ry. 
C, Carlson, Elec., Penn. R. R. 
B, Colegrove, Ch. Elect., I. C. R. R. 


COMMITTEE ON MEMBERSHIP. 


J; Farrelly, Chairman, Elec. Hngr., ©. & N: W. Ry. 

IM Cutting, Hngr. Droit. V&V. sous beac, Co. 

W. Murray, Ch. Hlec., S. P. L. A. & S. L. R. R., Los Angeles, Cal. 
BR. Bucks, C. Mlec., OO) Si, Ogden, Utah: 

Pachaly, Poreman, ¢. R. i & Pe: spe Chicago, Ill. 

G. Myers, Elec. Foreman, AU Teyis Se Hack yee Chicago, Ill. 
W. Bender, c/o Coml. Ener., Nat. ‘Lamp Assn. 

F, Fisher, ‘Westinghouse Lamp Co. 

G. Thompson, Edison Storage Batt. Co. 

. McGary, Ch. Hlec., L. S. & M. S. Ry., New York. 

Mck. Hepburn, Niagara Falls Lead & Battery Co. 

D. B. Mugan, Foreman, I. C. R.-R., New Orleans, La. 
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ELECTRICAL CONDUITS 


RAR 
OS Sa lUCN 
NATIONAL 3 , 
METAL Annealed, bends easier — smoothest in- 
MOLDING terior, fishes easier—threads, sharp, clean- Comprises all those features that pertain 
cut, rust-proof; no re-cutting necessary; to the best in enameled conduit construc- 
perfect grounding. tion. 


The Rust-Proof. Non-Corrosive Conduit 


“NATIONAL” 
METAL MOLDING 


a 


“ae 
> 


INTERWOVEN 2 
FaTENTED ‘Y 


an 
Ss 


a 


FIRE.PROOF eh, 
N AIL-PROOE KO 
RUST-PROOE . 
“NEW FLEXDUCT”’ Artistic Appearance. Quickly FLEXSTEEL Armored Conductors 
The Tube that Terminates Tube Troubles and Easily Installed. Superior in Every Respect 
All ab laly i ted ® All ab larly i ted 
All shove reeutels iwected NATIONAL METAL MOLDING CO., Pittsburgh, Pa. Sy thesuit mms! 
of Underwriters’ Laboratories. ICES: New York, N. Y. Boston, Mass Atlanta, Ga Detroit, Mich Chicago, Ill of Underwriters’ Laboratories. 
Send for samples and calalogs. OFFICES: } DenverCall Salt Lake City, Utah. Saas San Eraniciscot Calne Send for samples and catalogs. 


OUR NEW BATTERY CONNECTOR 
IS MADE WITHOUT COPPER 
IS NON CORRODIBLE 
AND HAS NO RUBBER INSULATION. 
IT IS FLEXIBLE AND INSULATED. 
DETAILS AT YOUR REQUEST 


OLIVER ELECTRIC & MFG. CO. 


2219 LUCAS AVE. 


F. W. OLIVER T. B. ENTZ 


President , ST. LOUIS, MO. Manager 
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THE OLD METHOD 


used in the ordinary Tungsten lamps 
“MM with NUMEROUS RIGIDLY fused 
Joints resulted in SHORT LIFE, HEAVY 
BREAKAGE, IRREGULAR SERVICE 
AND HIGH COST OF MAINTENANGE. 


THE NEW METHOD 


THE WESTINGHOUSE WIRE 
TYPE means that the filament is 
made in ONE LENGTH with BUT TWO 
FLEXIBLE but (POS TBIV Eerclectricalae ae 
contacts, insuring LONG LIFE, LOW BREAK- 
AGE IN SHIPPING AND HANDLING, AND 
LOW COST OF MAINTENANCE. 


WESTINGHOUSE LAMP COMPANY 


GENERAL OFFICE AND WORKS 


BLOOMFIELD,N. J. 
P. O. BOX 128 


New York Works, 510-532 West 23d Street, New York City 
SOLD BY 


Westinghouse Electric & Mfg. Co. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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A Few Very Strong Arguments in re. The 
SALOM RAILWAY BATTERY--Not Fiction 


greatest improvement in Storage Batteries in Thirty Y ears. 


@ By the Salom process the active material is formed and then applied under 
enormous pressures to the grid or contacting support. This method allows for 

“=== _ all expansion and contraction of the active materials while they are being formed 
in bulk ie it is placed into the grid. This method eliminates all the faults of the lead battery 
and results'in much longer life and higher efficiency and voltage. The resistance between the 
active material and the grid is less than the Plante plate, due to the material being placed in such 
perfect contact with the supporting grid. This means higher voltage and better efficiency. 


The positive plates cannot grow like 
the Plante plate because there is no 
further expansion of the active mate- 
rial and no lead to be converted into 
active material. 


The negative plate cannot shnnk, as 
there is no space left in the grid that 
is not filled with active material, and 
it cannot wash away because the 
Salom process produces a porus sheet 
of spongy lead and an antimonial lead 
grid for the support. The ideal con- 
dition that all battery manufacturers 
have strived for years to attain. 

The antimonial lead is not acted upon 
by an electric current and the life of 
the plate is indefinite. 


We can show you a saving in the 
maintenance of your present lighting 
equipment that will pay for the com- 
plete installation of the Salom Storage 
Batteries on your lines, giving you a 
larger factor of saving in your lighting equipments, reduce the force of operators in maintaining 
them and less expenditure for renewals than any other battery. 


Send to Department G for a copy of the paper entitled, ‘ ‘Evolution of the Lead Storage Battery,” 

read by Mr. Pedro G. Salom before the Electro Chemical Society of Chicago on October 14,1910. 
Instructive literature and complete details will be sent at your request by addressing us at one 
of the following offices: 


NIAGARA LEAD & BATTERY CO. 


MAIN OFFICE AND FACTORY - NIAGARA FALLS, NEW YORK 


CHICAGO: 150 Michigan Ave. PHILADELPHIA: 333 Walnut St. NEW YORK: 113 West Twenty-Fifth St 
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DARK TRAINS 
ARE UNKNOWN 


On Any of the Roads Now Using 
Our New Train Connector with 


Automatic Loop Switch 


Nothing to Forget 


Indispensable 
to First-Class 
Train Lighting 


Fool Proof 


| INTERCHANGEABLE 
Pn hearts WITH GIBBS TYPE 


DELTA-STAR ELECTRIC CO. 


541-553 
W. Jackson Boul. 


CHICAGO 


ELECTRIC COM 
micas? 


1388 W. Adams Street 
CHICAGO, ILL. 


136 Liberty Street 
NEW YORK 


ROTH MOTORS— 


are easily attached to machine tools or any 
other forms of machinery. 
BEARING BRACKETS can be turned around for wall 
or ceiling operation without disturbing the electrical 
connections. 


Are RELIABLE in every way. 


Roth Bros. & Co. 


136 Liberty St. 
NEW YORK OFFICE 


1388 W. Adams St. 
CHICAGO, ILL. 
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BATTERY CHARGING 
RHEOSTATS 


Volk. 2, Nowe 


Charging Switchboard for 
Railway Service 


Mr. Railway Engineer— 


If you want CONTINUOUS SER- 
VICE in your charging plant together 
with CONSERVATION OF YOUR 
BATTERY and especially LOW COST 
OF INSTALLATION you can’t afford 


to overlook the 


ALLEN -BRADLEY 
COMPRESSION RHEOSTAT 


Its wide range, close regulation and 
compactness give it a big advantage. 


Ask for Bulletin 316 


Atlanta Chicago Cleveland Denver 
New York Philadelphia Pittsburg St. Louis 
San Francisco Seattle Washington Toronto 


American Electric Fuse Co. 
Dept. B. 
MUSKEGON, MICH. 
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_ The Edison 
Storage Battery 


for railway train lighting 


Here is the 25-cell Edison equipment 
for 30 volts either straight storage 
or axle-generator lighting—it occu- 
pies 25 per cent less space under car 
body and weighs half as much as the 
16-cell lead battery of equal capacity. 


The cost alone of hauling the extra weight of the lead battery 
makes the Edison Battery cheaper to buy and operate than to 
accept lead battery equipment absolutely free of first cost—in spite 
of the fact that first cost of the Edison Battery is much higher than 
that of the lead battery. 


_ Besides, the Edison is not subject to any of the ills common to the 
lead battery. It is not injured by over-charging, nor by standing 
idle either charged or discharged for any length of time. It is free 
from buckling, growth, sulphation and automatic discharge. It 
requires no expensive annual cleaning. It needs far less care and 
attention than the lead battery and its life is many times as long. 


Write us today for full information 


Edison Storage Battery Company, 120 Lakeside Avenue, Orange, N. J. 
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“AXLE LIGHT” 


TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment C0. 


General Offices 
HANOVER 3ANK BUILDING, NEW YORK CITY 


Western Offices | q 
1720 MICHIGAN AVE., CHICAGO, ILL. . . 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 


are R i AY” 
ELECTRIGAE. ENGINEER 


WITH WHICH ISJINCOF PORATED THE 


Electric Trunk Line Age 


The Official Journal of the Association of Railway Electrical Engineers 


Vol. 2 es Wey Maes MARCH, 19 1 1 $1.00 per a ab daa oe .50 per year Foreign No. 1 0 


nts per Single Copy 


Fifty years of efficient service in installations on whose 


reliability both the safety and convenience of the public 
have depended have proved Kerite Insulation to be the 
safest, because it is the most reliable; and the most econo- 
mical, because it is the most durable. 


If you use insulated wire and cable why not’ use 
the best? 


Others have found it infinitely more satisfactory in service 
and far more economical in the long run. 


TN Incorporated by W. R. BRIXEY 
ov _ Hudson Terminal, 30 Church st., New York ( 


nerite Insulated Wire g Cable Company 


if ‘\) ' i 
- Te, Hl A Tel 
i) i! I A x ») 


HT 


‘A 
Western Representative ¢ ’ 


i . 
WATSON INSULATED WIRE CO. 


f " y 
Xs R 


Railway Exchange, Chicago, III. 
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100,000 


LLARD 


LIGHTING CELLS 


SERVICE 


The Heavy Core Plate which prevents Buckling. 
Absolute Uniformity in the Active Portion of Plate. 
The Only Factory that Specializes in Train Lighting. 
Moderate First Cost. :: Lowest Maintenance. — 


TRAIN 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY COMPANY 


CLEVELAND, OHIO 


WESTERN BRANCH DETROIT BRANCH EASTERN BRANCH 
320 DEARBORN ST. 227 JEFFERSON AVE. 136 WEST 52nd ST. 
CHICAGO, ILL. DETROIT, MICH. NEW YORK 
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A Few Very Strong Arguments in re. Ihe 
SALOM RAILWAY BATTERY--Not Fiction 


AME SALOM BATTERY is the 


greatest Improvement in Storage Batteries in Thirty Y ears. 


@ By the Salom process the active material is formed and then applied under 
enormous pressures to the grid or contacting support. This method allows for 

= _ all expansion and contraction of the active materials while they are being formed 
in bulk pe it is placed into the grid. This method eliminates all the faults of the lead battery 
and results in much longer life and higher efficiency and voltage. The resistance between the 
active material and the grid is less than the Plante plate, due to the material being placed in such 
perfect contact with the supporting grid. This means higher voltage and better efficiency. 


The positive plates cannot grow like 
the Plante plate because there is no 
further expansion of the active mate- 
rial and no lead to be converted into 
active material. 

The negative plate cannot shnnk, as 
there is no space left in the grid that 
is not filled with active material, and 
it cannot wash away because the 
Salom process produces a porus sheet 
of spongy lead and an antimonial lead 
grid for the support. The ideal con- 
dition that all battery manufacturers 
have strived for years to attain. 

The antimonial lead is not acted upon 
by an electric current and the life of 
the plate is indefinite. 


We can show you a saving in the 
maintenance of your present lighting 
equipment that will pay for the com- 
plete installation of the Salom Storage 
Batteries on your lines, giving you a 
larger factor of saving in your lighting equipments, reduce the force of operators in maintaining 
them and less expenditure for renewals than any other battery. 


Send to Department G for a copy of the paper entitled, ‘Evolution of the Lead Storage Battery,” 

read by Mr. Pedro G. Salom before the Electro Chemical Society of Chicago on October 14,1910. 
Instructive literature and complete details will be sent at your request by addressing us at one 
of the following offices: 


NIAGARA LEAD & BATTERY CO. 


MAIN OFFICE AND FACTORY a NIAGARA FALLS, NEW YORK 


CHICAGO: 150 Michigan Ave. PHILADELPHIA: 333 Walnut St. NEW YORK: 113 West Twenty-Fifth St 
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TRAIN LIGHTING 
LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 
designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. 


equipment will increase the life of the 
battery and provide an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged. 


Do You Know How And Where To Use Them? ( 


SANGAMO ELECTRIC COMPANY 
Springfield, Illinois 


March, 1911. 


What you want from an 
Nee lighting equipment is 


You want light in sufficient quantity 
and of proper quality. 


You want this light when you want 
it and where you Want it. 


You want this light supplied at a 
minimum cost of labor, material and de- 
preciation. 


Weare furnishing a complete electric 
system from the generator to the lamps. 


We furnish a generator of ample capa- 
city for all the light you Want. 


It is ready When you want it. 


Our fixtures distribute the [ight Where 


you want tt. 


The careful consideration of each and 
every component part and operation in its 
relation to the efficiency of the system as 
a whole is the foundation principle in the 
design: and manufacture of our electric 
equipment. 


This system is known as our B. C. S. 


The generator has the latest improved 
suspension, is positively dust-proof, easily 


accessible and has ample capacity for all 


service. The oiling device is positive, pro- 
viding ample lubrication, the pole changer 
is automatic and simple and the armature 
is designed according to latest improved 
practice with form wound coils, 
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Our dynamo regulator is designed and 
built to insure proper battery charge by 
perfect control of the generator output. 
This control is accomplished by a carbon 
pile resistance in series with the dynamo 
field, and is varied by the action of a current 
and a voltage solenoid to meet the varying 
conditions of speed and battery charge. 
The constant normal rate of battery charge 
is lowered when approaching full charge 
and continues until the battery is fully 
charged. 


The generator cannot be overloaded as 
the output does not exceed that for which 
the regulator is set; but the maximum 
output is always available. 


The lamp regulator keeps the boltage 
constant on any number of lamps, from 
one to the full number in your equipment, 
by a variable carbon resistance in series 
with the lamps. 


All necessary connections and resist- 
ance units are located on the front of the 
regulator boards and easily accessible. 


Our one standard equipment meets all 
requirements and with minimum attention 
gives efficient service. Used with our latest 
electric fixtures equipped with “Safety 
Shadeholders” and “Corona Shades” an 
ideal illumination for railroad cars is ‘‘at 


your service.” 


The Safety Car Heating & Lighting Co. 


Philadelphia 
St. Louis 
Washington 


2 Rector Street, 


Chicago, Boston 
Montreal 
San Francisco 


New York 
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ADLAKE- 
NEWBOLD 
AXLE TRAIN 
LIGHTING 
SYSTEM 


Complete Descriptive 
Matter Cheerfully 
Furnished 


The 
Adams & Westlake 
Co. 


NEW YORK CHICAGO 
PHILADELPHIA 


DIANA 


is a 3x5 card file magazine, owned and edited by 12 engi- 
neers engaged in practical engineering work of every kind. 


It contains, each month, 28 sheets of up-to-date engineer- 
ing information. You detach each sheet and place it in 
your alphabetical file where it is instantly available when- 
ever you wish. We would like to send you a sample copy. 


Your name on a postal card will permit us to do so. 


DATA 


92 La Salle Street Chicago, II]linois 


Rubber Insulated 


SIGNAL WIRE CAR WIRE 


To Meet the Most Exacting Specifications 


COLONIAL 
COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


Standard Underground Cable Co. 


Pittsburgh, Penna. 
Boston NewYork Philadelphia Chicago St.Louis San Francisco 


The “AMERICAN” 


SPECIAL 
PULLEY 


Ne ey 


(Patented) 


For Railway Car 
Electric Lighting 


While this pulley is made to meet 
the special demands of electric car 
lighting, its general principles are not 
different from the World-famous 
“ American ~ Belts Pulley: 


It has been pronounced by experts 
the best of its kind. This is but 
natural as it is the “‘first cousin” to the 
“American” Wrought Steel Pulley. 

It is a parting pulley:—light, strong, 
easily put on or taken off, indestruc- 
tible, accident proof. 

Write for more explicit information. We will 
cheerfully send you our complete catalog showing 
the full line of our standard belt pulleys. Made in 


sizes 6 inchto 60 inch diameter: 2 inch to 36 inch 
face. Also made in sizes intermediate to those listed. 


THE AMERICAN PULLEY COMPANY 


MAIN OFFICE AND WORKS, PHILADELPHIA, U. S. A. 
CHICAGO BRANCH, 124 S. CLINTON ST. 
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There is 


Unusual Mechanical Strength 
in the “Tudor” Positive Plate. 


This battery plate, among all the various forms of 
Plante type of plate construction, has the unique distinction, 
of possessing the greatest mechanical strength. This fea- 
ture of superiority in the ‘‘TUDdOr’’ positive plate, particu- 
larly adapts it to car lighting service. The following are 
the features of superiority in this plate. 


An exact proportioning of the ribs. | 

. The distinctive feature of through and through 
circulation of electrolyte. 

. Re-inforced features made possibe by its type 
of construction. 

. A large amount of reserve lead in the ribs. 

. A plate structure such as to give strength, to 
minimize growth and buckling and to decrease 
sediment. 


ab w N= 


Railway electrical engineers will appreciate that these a ES Na 
features of the ““CUDOL’’ positive plate are such as will gg 
give long life. The ‘‘Tndor” Positive Plate 


Engineers interested in car lighting will find “Catalog C,” a copy of which 
can be procured from any of the Sales Offices, to contain useful information 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1911 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SEATTLE LOS ANGELES SAN FRANCISCO PORTLAND, ORE. TORONTO 


A Special Subscription 
Offer 


To make sure that every railway man ‘interested in electricity will take advantage 
of this opportunity to provide himself with the best and most valuable up-to-date 
information on his work we are offering to send new subscribers the RATLWAY 


ELECTRICAL ENGINEER from March 1911 to May 1912, inclusive v7 
on receipt of one dollar accompanying the attached blank. Uy 2 
Remember that this is the only paper devoted to electricity on the AZ © 
steam railway—to electric traction under trunk line conditions. & Soy 
< Se 
Po) oe” 
Vy . 
< oe et 
Sid ae 
RAILWAY ELECTRICAL ENGINEER AS GES 
CP EE RES RN 
A Journal fot the Railroad Man of Tomorrow PY oy oe ; 
; en ye 
92 La Salle St. Chicago, Ill. PS s SES 
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Dissatisfaction 
A Spoke in the Wheel of Progress 


Strange as it may seem, dissatisfaction is the 
secret of all success; the cause of all worthy 
achievements and the forerunner of all progres- 
sive developments. ‘There is little hope fora 
man or a manufacturer who lapses into a state 
of utter satisfaction and contentment. 


Jandus Railway Fans 


have been eminently satisfactory to practically 
all of the Railroad and Steamship Companies 
of the world, yet the designers and manufactur- 
ers of these ventilating products have been 
imbued with just enough of the spirit of discon- 
tent to push on to better things. 


Our constant aim has been to look beyond 
present requirements and to produce a product 
not “‘as good as,” but ‘‘better than’’ existing 
types, a product that would satisfy the most 
critical purchaser, the mechanical and electrical 
make-up of which would be above criticism and 
every sale of which would bring us a satisfied 
customer. 


We are specialists on railway fans of all types. 
Write us your conditions, We can help you. 


The Adams-Bagnall Electric Company 
Cleveland O. 


New York Philadelphia Pittsburg Chicago Atlanta 
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In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


National Electric 4 Lamp Assortatinn, 


VON PROGRES 
CLEVELAND 
The Banner Electric Company, The Brilliant Electric Company, Bryan- Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 
The Buckeye Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
Cleveland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Ine, Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General Tae Lamp Co., Jaeger Elec’! Mfg. Co., 
Fostoria, Ohio Cleveland, Ohio N. Y. City 
Monarch Inc. Lamp Co.;’ Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
ehelby Electric Co., Standard Elec’! Mfg. Co., pura Elec 1 Mfg. Co., 
Shelby, Ohio Warren, Ohio n Ohio 


Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Blect. oe Specialty Co. 
N. Y. City Chicago, Il. Toronto, Ont. Canada arren, Ohio 


10 , RAILWAY ELECTRICAL ENGINEER Vol. 2, No. 10. 


ODEIDA 


Over 10,000 in daily use 
on railways thruout the 
country giving the best 
service. 


The “Oneida” was the first 
steel pulley for car light- 
ing service. 


And stands the best today. 
Send for literature. 


‘Oneida Steel le Co. 


ONEIDA, N. Y. 


Non-closable on Overload Circuit 
Breakers which will not permit 
being held in closed position 
against overload or short circuit, 
are being more universally used 
as they are fool-proof against the 
abuse of careless operators. 


The 
Philadelphia 
W.C. Jessup, 5 . 120 Liberty Street, New York 
H. W. Mac Vaugh - - 1122 Park Bldg., Pittsburg 
H. F. Darby, Jr., - 1555 Monadnock Block, Chicago 
Burton R. Starr. - = - Seattle, Wash. 
Eccles & Smith Co., ican Francisco Los Angeles 


ortland, Ore. 
Electric Manufacturing Sales coackee Denver, Colo. 
W.L. Upton Co, Brown-Marx BWg, Birmingham, Ala. 
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Muralt & Co. 


Engineers 


NEW ENGINEERING BUILDING : : ANN ARBOR, MICH. 


We have handled considerable electric work of magnitude for 
others. 


For instance, we have just finished the construction of a 293-mile, 
110,000-volt, power transmission system for the Government of the 
Province of Ontario, Canada. 


Will you give us a chance to handle the next piece of work that 
comes up in your line? 


COMMERCHAT, 
‘ACETYSENE’ 
IS THE BEST AUXILIARY 


Ble popularity of electric car lighting depends to a certain extent 


MO> 24 


upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a_ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 
Booklet “C”’ on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 


rea ear OR AN 9 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONTO 
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Gould Storage Battery Company, THe Rookery 2 cuicaco 


GOULD GOULD 
CAR AXLE 
LIGHTING SYSTEM OF 
BATTERIES LIGHTING 


- CHICAGO 


GOULD COUPLER COMPANY, ii .ouzigv™ NEW XORK 
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OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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Smoke. 


4 the small town smoke is something to welcome 

and be proud of. A dark band of soot trailing off 
into the horizon is the glorious badge of industry. 
Every time a cinder rolls down the neck of the promi- 
nent citizen he is reminded that this is the age of steam 
and of machinery and that Podunk is marching in the 
vanguard of progress. The big town takes a differert 
view of smoke. Pittsburg and Chicago darken the sky 
for miles around. They do a good deal of manufac- 
turing and merchandising but New York does twice 
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as much with half the smoke. So it becomes obvious 
that a city’s prosperity is not necessarily in direct pro- 
portion to the density of its atmosphere. Smoke is no 
longer a distinction; it is a nuisance not to say a dis- 
grace, 

The smoky age of steam was and is a wonderful age, 
but the smokeless age of electricity, upon which the 
world is just entering, is and will be vastly more won- 
derful. 

Offhand it would seem that the problem of measur- 
ing a city’s smoke and determining whence it came and 
why would be about as hard a problem as could be 
found. It has been done in Chicago, not, perhaps, with 
the exact accuracy which it is possible for a chemical 
analysis to attain, but with sufficient exactness to ar- 
tive at the following very definite conclusions: 

1. Although the locomotives of the city use only 
18% per cent of the total coal, they make 43 per cent 
of the total smoke and over one-half of the total dirt. 

2. According to the Ringlemann system of judging 
the density or blackness of smoke, ane average density 
of locomotive smoke in Chicago is 23 per cent. 

3. Approximately 10 per cent of all coal fired in a 
locomotive firebox is discharged from the stack in the 
form of cinders. Within the city of Chicago about 560 
tons (14 carloads) of cinders from locomotive smoke- 
stacks are dropped every day. 

4, Electrification offers the only final and satisfactory 
solution of the smoke problem. 

The methods by which these conclusions were 
reached are detailed in another part of this issue. It 
is possible that some may question them. But it is 
hard to see how any man could reach conclusions much 
different, whatever his methods. 

This investigation, which was conducted by a city 
officer by, for, and at the expense of the city, will no 
doubt have its effect upon the council in its action on 
the mandatory ordinance compelling the railroads to 
electrify which is now pending. It should have an 
effect. It was instituted for that purpose. And if we 
accept the findings we cannot help but agree that no 
time should be lost in taking steps toward railroad 
terminal electrification which will in a large measure 
do away with city smoke. 

The Decision. 
HE Interstate Commerce Commission in its in- 
finite wisdom has decided that no advance in 
freight rates is justified. This news is not exactly 
welcome to the many thousands all over the country 
who have given their time and energy to the advance- 
ment of railway practice, and who dislike to see the 
fruits of their labor cast aside because the capital for 
improvements is not to be had. But there is no dis- 
position to say that the Commission did other than 
what it honestly believed to be the square, just and 
equitable thing. The only regret is that its powers 
and duties might not be extended to increase efficien- 
cies somewhat along other lines so that it need not, 
as set forth by Mr. Will Payne in the Saturday Even- 
ing Post, cost more to deliver a pound of meat from 
the retail market to the ultimate consumer than it 
does to transport that same pound of meat from Texas 
to Kansas, from Kansas to Chicago, and from Chicago 
to the retail dealer in New York or New England. 


The Railway Appliances Show. 


VERY so often the voice of the pessimist is heard 
in the land saying that the exhibit business is be- 

ing overdone, and that enterprises such as the Railway 
Appliances Show dono teal good and cost a lot of 
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money. ‘The same opinion has been expressed in re- 
gard to advertising from time out of mind. More ad- 
vertising is done every year and each show is larger 
than the one before. It is axiomatic that only fit things 
survive. Therefore, since the Railway Appliances 
show survives, it must be of use. Really this use ‘is 
not very hard to perceive. It presents a concentration 
of the latest developments in railway materials. The 
man interested can see there in one day what it would 
take him months to see if he had to make a pilgri- 
mage to the places of manufacture. To anyone who 
can comprehend this fact it is easy to understand why 
the Railway Appliances Show must go each year with 
greater and greater success. 


ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


SEMI-ANNUAL CONVENTION. 

The dates for the semi-annual convention of the As- 
sociation at Washington, D. C:, have been fixed as 
June 15 and 16. The Master Car Builders’ Associa- 
tion will meet at Atlantic City June 19-21. Members 
desiring to do so will therefor be able to attend both 
conventions. 
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been found inadequate for actual car ventilation. This 
fan is efficient only where it is placed in free air. If 
the flow of air from or to the fan is restricted by flues 
of any sort, the fan performs very little useful work. 
For this reason a positive draft blower is superior in 
many cases. The type of blower which goes under 
the name “Sirocco” was recommended. 

A fan of this type having an intake opening of 7 
inches with a 6-inch outlet, direct-connected to a motor 
having an output of about 1/5 h. p. and a speed, with 
unrestricted intake, of about 2,600 r. p. m., affords the 
best possible combination from the standpoint of effi- 
ciency, dimensions, capacity and cost. This fan has a 
capacity of approximately 3,600 cu. ft. per minute and 
delivers air under a positive pressure of about % 
ounce, 

This type of fan is installed in a dining car of one 
of the prominent eastern lines. In this case a round 
duct about 8 inches in diameter is brought from an 
ornamental grill, or screen, over the arch at the kitchen 
end of the dining compartment into and through the 
kitchen, terminating in the hood over the range at the 
point where the slope of the hood joins the chimney 
leading through the roof. On top of the pantry a 
Sirocco type fan is connected into the duct in such a 
way that the intake is from the dining compartment 
and the exhaust into the hood. At the intake end the 
duct is funnel-shaped for the space of a foot or more, 
the opening in the grill being about 12 inches in diam- 
eter. Two 12-inch ordinary fans placed at the opposite 
end of the dining compartment keep the air moving 
toward the exhaust duct. The draft induced in the 
chimney carries away the smoke from the range, and 
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Diagram of Ventilating System for Dining Cars. 


ANNUAL CONVENTION ARRANGEMENTS COM- 
MITTEE. 

A joint committee on arrangements for the annual 
convention next fall has been appointed. It consists 
of Jos. Andreucetti and F. E. Hutchinson, from the 
Association of Railway Electrical Engineers, and W. 
EK. Ballentine and G. H. Atkins, from the Association 
of Railway Electrical Supply Manufacturers. 


VOLUME III OF PROCEEDINGS ISSUED. 

The secretary has recently sent out copies of Vol- 
ume II] of the Proceedings for 1910 to all members of 
the Association who have paid their 1911 dues. Any 
member who has not received his copy should com- 
municate with the secretary. 


CAR LIGHTING CLUB. 


The Car Lighting Club met Wednesday, February 
Ist, at the Chicago Press Club. The subject for the 
evening was car ventilation. The principal speakers 
were H. H. Smith, western sales manager for the Diehl 
Electric Company, and B. W. Stowe, engineer for the 
Adams-Bagnall Company. 

Mr. Smith said that the ordinary “buzz” fan had 


none of this smoke and grease comes into contact with 
Bake ciewaln 

Mr. Stowe described a proposed system of car ven- 
tilation in which the exhaust will be through open- 
ings in the deck sash. He said that the “vane” type 
of fan appeared to be better adapted to the purpose 
than the Siroccc type. It can produce a positive draft 
at considerably lower speed. He said that the ques- 
tion of whether it is better to use a pressure system, 
which forces pure air in, or a vacuum system, which 
forces vitiated air out, has not yet been decided. 
Neither has the question of whether it is best to intro- 
duce pure air near the floor or near the ceiling. Au- 
thorities can be cited to prove the superiority of either 
method. 

Although at present the ventilation of dining cars is 
the most pressing problem, there is little doubt that 
within a few years the public will demand equal care 
in the ventilation of all railway cars. The feature of 
dining car ventilation which makes it so difficult is the 
greasy smoke which comes from the broilers. Whether 
an induced draft such as that described by Mr. Smith 
will take care of this smoke, and remove it, seems 
questionable. Probably a direct exhaust blower placed 
in the roof would be necessary. 
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Other points in connection with car ventilation were 
brought out by Messrs. Frost, Cravens, Everett, 
Myers, Farelly and Birchard. 
~ Following the business session there was a _ brief 
discussion of ways and means for popularizing the 
club and getting a larger attendance at its meetings. 
It was decided to hold the next meeting on the third 
Wednesday of the month instead of the first Wednes- 
day, as heretofore. This will bring the next meeting 
of the club on March 15. Other arrangements are the 
same as previously. 


ELECTRIC LIGHTING IN RAILWAY CARS.* 


Leitner emphasizes, in consideration of the railway 
catastrophies occurring recently which were connected 
‘with conflagrations, the necessity of introducing elec- 
trical illumination into railway cars. Electric train 
lighting is absolutely safe from fire, and no less favor- 
able than gas lighting in regard to the pure costs of 
operating. One. can estimate the number of cars at 
present lighted by electricity in Europe and America 
together at about 40,000. 

With a calculation of the comparative costs of opera- 
tion, the costs of power required, which are very low, 
‘can remain considered, since these costs are about 
equal for both methods of lhghting in consideration of 
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Comparative Cost of Electric and Gas Car Lighting. 


the great weight of the gas lighting equipment. Under 
the assumption that it deals with a car in which 22 
16-candlepower metal filament lamps are installed, and 
which during 24 hours moves with an average velocity 
of 30 miles an hour, it gives the cost of operation as 
0.21 cents for the 16 candle lamp-hour, or .013 cents 
per candlepower-hour. In these costs of operation are 
considered the costs for lamp renewals, the upkeep and 
attention. = bhescosts for “interest and dépreciation 
amount to 0.16 cents per candlepower-hour, and the 
total operating costs amount to about 0.37 cents, or 
0.023 cents per candlepower-hour. The lighting cost 
per car per year, with an assumed daily burning of 5 
hours, thus stands at about $150. 

In a comparison with gas lighting it is most suitable 
to find what costs would be caused by the lighting 
equipments if it were not used. With the electric 
lighting of the above described car, there resulted a 
fixed cost of about $107. with a mixed gas lighting 


*Translated from Electrotechnische Zeitschrift. 
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this fixed sum amounted to about $41, according to 
Wichert. To this fixed amount there must be added: 
with electric lighting the lamp renewals, lubricants and 


carbon Brecie © vith gas lighting, the cost of gas 
consumed; and with bof kinds of lighting, the cost 


of maintenance equipment, attention, etc. For electric 
lighting these costs amount to about $9 for every daily 
burning hour during a year, and for gas lighting $34, 
according to Wichert. If these figures are plotted into 
a curve (Abb 29), it results that the electric lighting 
comes to be more expensive at a very small demand 
on it than gas lighting, but that the cost of gas light- 
ing far exceeds it at anything over about 2 burning 
hours per day. For gas lighting there is assumed a 
total candlepower of 374 and a gas price of about 15 
cents per cubic meter. With the use of mantles gas 
lighting might be more economical, but there are no 
authentic figures at hand for this. But even at ap- 
proximately equal operating costs it would be the duty 
of the controlling corporations to introduce the consid- 
erably less dangerous electric lighting. Finally, from 
the railway technical point of view, electric train light- 
ing has the advantage of making the cars freely de- 
tachable, a property which cannot be imparted to them 
with gas lighting. 


LAMP SPECIFICATIONS CONFERENCE. 


The United States Government, through the De- 
partment of Commerce and Labor, Bureau of Stand- 
ards, has issued a call for a conference for the purpose 
of revising the Government Specifications for Incan- 
descent Lamps. 

Invitations to attend this conference have been is- 
sued to the various lamp companies and a number of 
interests representing the large purchasers of lamps. 

On account of limited facilities and the desire to not 
have an attendance so large as to be hampered by lack 
of facilities, and for the reason that the Pennsylvania 
Railroad Company is the largest purchaser of lamps 
among the railroads of the United States, and has 
done considerable work on the methods of testing in- 
candescent lamps, the Pennsylvania Railroad Com- 
pany was the only railroad company invited to attend 
this conference. 

In extending the invitation to the Pennsylvania 
Railroad Company, however, it was understood that 
they would officially represent the railroad interests as 
a whole, and arrangements have been made whereby 
the representatives “of the P. R. R. will also directly 
represent several of the other prominent roads east of 
Chicago, and one of these gentlemen will be the official 
representative of the Association of Railway Electrical 
Engineers. 

A meeting was held in Altoona, Pa., on February 9, 
19il at which were present representatives of the 
various roads as above, and also of the Association of 
Railway Electrical Engineers, to discuss the proposed 
revision of the specifications and obtain an expression 
of opinion as to what changes, if any, should be made. 

The representative of the Association of Railway 
Electrical Engineers has made request on the officials 
of the various roads whose employees are mernbers of 
the association for data covering their purchases of 
lamps during the year of 1910. It is hoped that the 
information desired will be forwarded promptly so as 
to be in the hands of the representative before the date 
of the conference called by the Government, the date 
for which has not been set, but, it is understood, will 
be some time in the near future. 


Locomotive Smoke in Chicago’ 
By PAUL P. BIRD 


Chicago is the greatest railroad center and one of 
the largest manufacturing centers in the world. Soit 
coal from Illinois and Indiana is the universal fuel 
used to carry on this industrial activity, but as this 
coal is difficult to burn without making smoke, the 
result has been to defile the atmosphere with great 
quantities of smoke and dirt. To reduce this condi- 
tion to a minimum is one of the problems confronting 
the engineers of Chicago. Although this same situa- 
tion is found in all of the larger cities of the middle 
west, it 1s Chicago that is leading and must continue 
to lead in the intelligent fight against the smoke nui- 
sance. 

For years it has been an open question as to how 
much of the total smoke of Chicago is made by rail- 
road locomotives. It is often stated by railroad offi- 
cials that the railroads make a very small proportion 
of the total smoke, and that from a standpoint of 
smoke prevention the electrification of railway termi- 
nals is unwarranted. During the last few months the 
department of smoke inspection of the city of Chicago 
has made an investigation to determine the propor- 
tion of the total smoke made by the railroads, and it 
is the purpose of this paper to describe this investi- 
gation. 

Conclusions Reached. 

The results of this study may be summarized as 
follows: 

1. Although the locomotives of the city use only 
18% per cent of the total coal, they make 43 per cent 
of the total smoke and over one-half of the total dirt. 

2. The locomotives consume, within the city lim- 
its, 5,600 tons of soft coal daily, or about 1,850,000 
tons annually. 

3. According to the Ringlemann system of judging 
the density of blackness of smoke, the average density 
of locomotive smoke in Chicago is 23 per cent. 

4. Railroad locomotives make 48 per cent of all 
the smoke made in Chicago. 

5. Because smoke from locomotives carries with it 
large quantities of sparks and cinders, such smoke is 
a greater dirt producer than smoke from stationary 
plants. 

6. Although locomotives make 438 per cent of the 
total smoke, because of the character of the smoke 
they produce over one-half of the total dirt traceable 
to smoke. 

7. The lowest average density of smoke produced 
by any one road is about 10 per cent. This figure 
probably represents as low an average as can be main- 
tained with steam locomotives, using soft coal. 

8. If all locomotives in Chicago maintained an 
average smoke density as low as 10 per cent, the loco- 
motive smoke woud still form 29 per cent of the total 
Bae and probably produce over one-third of the 

Diats 

9. Locomotives in the neighboring towns outside 
of Chicago make an average smoke density of about 
41 per cent, showing that the anti-smoke campaign in 


the city has already reduced the smoke nearly one- 
half. 


*Abstract of a paper by Paul P. Bird, chief smoke inspector 
for the city of Chicago, before the Western Society of Engi- 
neers, February 15, 1911. 


10. Approximately 10 per cent of all coal fired: in a 
locomotive firebox is discharged from the stack in a 
form of cinders.. Within the city limits of Chicago 
about 560 tons (14 carloads) of cinders from locomo- 
tive smokestacks are dropped every day. 

11. There are about 2,200 miles of railway track 
in the city limits. At all times there are about 1,400 
different locomotives working in the city, and during 
a week as many as 3,740 different locomotives are in 
Chicago. 

. Coal Consumption. 

As smoke is caused chiefly by the incomplete com- 
bustion of bituminous coal, the basis of this investi- 
gation is a study of the coal consumption of the city. 
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The smoke department has gotten together as much 
information on this subject as possible, and gives as 
its opinion that there are burned in the city limits of 
Chicago annually 10,000,000 tons (2,000 Ibs. each) of 
bituminous coal. This figure may be taken for the 
year 1910 and to include semi-bituminous or Pocahon- 
tas coal. From, 1893 to 1906 a record was kept of all 
coal shipped into Chicago and all coal shipped away. 
This record showed that in 1906 the consumption was 
about 8,000,000 tons. A curve drawn through the 
points obtained by plotting this record for the thir- 
teen years between 1893 and 1906 shows that a gain of 
%,000,000 tons from 1906 to 1910 is consistent and prob- 
able. A check on this total figure of 10,000,000 tons 
has been obtained by accounting for its use amongst 
the different consumers of soft coal. 

The coal used by the railroad locomotives has been 
accurately estimated. The smoke department wrote 
to all the railroad companies and asked for estimates 
of coal burned by locomotives in the city limits. The 
returns show a total of 5,601 tons. 
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Method of Determining Density. 

The Ringlemann method of determining the density 
of smoke makes use of a number of white sheets 
crossed with black lines in appearance like the wires 
ef a screen. The black covers 0, 20, 40, 60, 80 and 
100 per cent of the sheets. When placed some dis- 
tance from the observer they appear various shades 
of gray. The observations are made by comparing 
the shade of the smoke with the screens, and esti- 
mating the density. 

An important part of this investigation of the den- 
sity of smoke in Chicago has been a study of the smoke 
made by railroad locomotives. During October and 
November, 1910, a special observer spent his entire 
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density of smoke, the road having the lowest average 
being first on the list. Locomotives of 30 different 
roads were observed, but in four cases less than 50 
observations. were made; therefore these are not listed 
with the others, because it is felt that not enough 
observations were made to arrive at a proper average. 
This list shows the locomotives of the Wisconsin Cen- 
tral Ry. (leased by the Mnneapolis, St. Paul & Sault 
Ste. Marie) as occupying first place with an average 
density of smoke of 10.76 per cent. The Chicago Junc- 
tion Ry. occupies the lowest position in the list with 
an average of nearly 42 per cent. The average per- 
centage of locomotive smoke density in the two 
months’ investigation is 22.3 per cent. 


TABLE I. 
Average Density of Smoke from Locomotives. 
(Within City Limits of Chicago.) 
October and November, 1910. 
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time on the rights of way of the railroads in the city 
limits. During these two months he made over 11,000 
separate observations and watched the locomotives of 
thirty different railroad companies. The observer was 
assigned each day to a certain point on the right of 
way of some road, often at a junction of two or more 
roads, his instructions being to watch every locomo- 
tive coming within his sight, and to record in his 
memorandum book the number of minutes during 
which he watched the engine and his estimate of the 
density of the smoke in accordance with the Ringle- 
mann charts. It is probably unnecessary to say that 
this work was done with absolute impartiality and 
that no effort was made to watch the engines of one 
road more than another. 

In Table No. 1 is shown the list of all the railroads 
whose locomotives were observed during this investi- 
gation. They are arranged according to the average 


During the month of December, 1910, the same ob- 


-server who had worked in Chicago on the investiga 


tion of railroad smoke was sent to eight different 
towns outside the city limits to make similar observa- 
tions. Table 2 shows the results obtained. In this 
table the railroads are listed according to the density 
of smoke—the one averaging lowest being first. In 
these eight towns the density of smoke averaged 41 
per cent. This ts probably a fair figure for the per- 
formance of a locomotive using Illinois or Indiana coal 
with no particular attention paid to preventing smoke. 
‘Table 6 gives these results listed according to the 
towns visited. Streator, Ill., had the smokiest loco- 
motives, 361 observations averaging 51 per cent smoke 
density. This indicates the results of the anti-smoke 
campaign in Chicage. It shows that outside of the 
city, where no effort is made to prevent it, the smoke 
is nearly twice as dense as in’ Chicago. This.is true of 
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the stationary plants as well as the railroads. If the 
citizens of Chicago will compare their city with all 
other cities in the middle west they will find that, 
plant for plant, locomotive for locomotive, chimney 
for chimney, Chicago is the cleanest of all. 
Character of Locomotive Smoke. 
Locomotive smoke carries with it quantities of 
sparks and cinders, while in stationary plants relative- 


TABLE Il. 


Average Density of Smoke from Locomotives. 
Out of Town Observations—Listed According to 
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haust steam from the engine cylinders up the stack. 
Because of this strong draft there is drawn cut of the 
firebox with the smoke great quantities of fine coal and 
ash, which in turn are discharged from the stack in the 
form of cinders. It is a recognized fact amongst rail- 
way men that from 8 to 18 per cent of all bituminous 
coal put into locomotive fire boxes escapes from the 
stack in this manner. In Chicago about 5,600 tons 
of coal are burned in locomctives each day. Assum- 
ing that 10 per cent of the coal leaves the stack in the 
form. of cinders, it means that 560 tons of cinders are 
thrown into the air and dropped on the city of Chicago 
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DATA ON RAILROAD TRACKS - LOCOMOTIVES & COAL 
COMPILED DURING SUMMER OF 1910 
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ly little of such material is thrown out. This is be- 
cause of inherent features in the grate design that are 
unavoidable. On a locomotive there is so little room 
available that the grate surface of the boiler is neces- 
sarily small and there is consequently required a pow- 
erful draft for burning enough coal to do the required 
work. This draft is obtained by discharging the ex- 
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is as low an average as can be maintained with steam 
locomotives using soft coal. Therefore the very best 
condition that can be hoped for in Chicago is to have 
all locomotives average 10 per cent density, which 
would mean that the locomotive smoke would still be 
29 per cent of the total, and probably be responsible 
for over one-third of the dirt. The modern steam loco- 
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motive is such a highly developed machine that it is 
extremely unlikely that any change will ever be made 
in its construction which will produce better results 
than this. A further reduction of the smoke made by 
locomotives can only be brought about by change of 
fuel. The possible fuels besideds the local soft coals are: 
Ist, semi-bituminous coal; 2d anthracite coal; 3d, coke, 
and 4th, oi!. A considerable amount of semi-bitumi- 
nous or Pocahontas coal is now being burned by some 
of the railroads in Chicago, and although it makes less 
emoke than Illinois coal under the same conditions, its 
use by no means guarantees the entire elimination of 
smoke. Probably the universal use of semi-bituminous 
coal would not succeed in reducing the average density 
of smoke below a point that is considered possible with 
Illinois coal. The general use of anthracite coal or of 
coke for locomotives would eliminate smoke, but the 
other nttisances due to steam locomotives would not be 
diminished. If coke were used there would be an in- 
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crease in the quantity of sparks and cinders discharged 
from the stacks. Fuel oil makes smoke unless care- 
fully handled, and the smoke that is made is more 
objectionable than the smoke from soft coal. The 
general use of any specially selected fuel would greatly 
increase the cost of fuel to the railroads, and the prac- 
tical difficulties involved would make it a very difficult 
thing to bring about. The locomotive fireboxes would 
have to be changed if coke or hard coal were used. In 
order to insure that all locomotives operating in the 
city limits used the same fuel all the engines on an 
entire division would have to be thus equipped, which, 
of course, would greatly increase the cost of operation. 

The study that has been made along these lines in- 
dicates clearly that electrification offers the only final 
and satisfactory solution of the locomotive smoke prob- 
lem. The use of special fuel for preventing smoke on 


steam locomotives is only a makeshift, and will not 
satisfy the public. 


Modern Tendencies in Electric Locomotive Design 
SIDE RODS 


The earliest electric cars had their motors geared to 
the axles. The first electric locomotives also. 

Then came an era when motors were preferably 
mounted right on the axles and direct connected to 
them. 

In both of these cases, the motors bear down direct- 
ly on the axles. In the case of the direct connected 
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cranks of the two motors 
triangular shaped bar. The lower point of this 
bar contains a slot which engages the crank pin 
of the center or main driving wheel. The crank pin 
bearing is contained in a cross head, which is free to 
move up and down vertically in the slot whenever there 


motives of Railway in Italy. The 


are connected by) “a 
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motors the entire weight is on the axles. In the case 
of gear connected motors about one-half of the weight 
is on the axles, and the other half may be spring-sup- 
ported from the frame. 

It would be a great advantage if the entire motor 
weight could be spring-supported on the frame. 

This can only be done if some intermediate link is 
introduced between the motor and the driven axle. 
The side rod or connecting rod is the natural solution. 


Side Rods Used in Europe. 
In European practice, side rods have been used for 
a great many years. Fig. 1 shows diagrammatically 
one of the first electric locomotives used in trunk line 
service, one of the original three-phase  loco- 


Early Italian Three Phase Locomotives. 


is anv relative vertical motion between the driving 
axle and the spring supported motors. The center 
driving wheel is connected through side rods with the 
other wheels on either side. ; 

This gives an admirable driving mechanism which 
has been used over and over again in European trunk 
line work. 

In America, engineers were at first opposed to the 
use of side rods. They probably had in mind the dele- 
terious effects of the unbalanced reciprocating parts 


-of a steam engine and they reasoned that, if it was 


possible to do without similar parts on the electric 
locomotive, it was well to do so. 
There is a fallacy connected with this reasoning. 
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Side rods employed in electric service are not recipro- 
cating parts at all. 

If we go back for a moment and carefully look at 
the various parts of the driving mechanism of a steam 
engine the point will be quite plain. On the steam en- 
gine we have first of all the piston and piston rod, 
quite plainly reciprocating parts. The cross head al- 
so is a reciprocating part. The coupling rod, which 
connects the cross head with the first crank pin, has 
one end reciprocating, the other end rotating. The 
action of the coupling rod as a whole is reciprocating. 
3ut when we come to side rods which connect the main 
crank pins with their neighbors, then we find that 
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anywhere else. The motors drive by means of an in- 
clined side rod a counter shaft, or counter shafts hung 
from the lower part of. the frame. . The position of 
these counter shafts is such that from them the loco- 
motive axles can be driven by means of side rods in 
practically horizontal position. 

The only thing in this arrangement which gives 
rise to some doubts as to its being properly chosen 1s 
the strongly inclined side rod. ‘Thus far, however, 
no bad effects appear to have been noticed, due to 
this point. 

The design secures, not only the possibility of spring 
supporting the entire motor weight, but also the op- 
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these side rods have a purely rotating action and no 
reciprocating motion at all. The effect of their slight- 
ly eccentric position with reference to the driving axles 
can be accurately counter balanced. ‘These side rods 
have, therefore, no deleterious action whatever on the 
track or on any other part. 
Advantages of Side Rods. 

The ‘side’ tods\ in anelectric lomothe.areustrictly, 
comparable to the side rods in a steam engine. Their 
action 1s purely rotating and there is thus no reason 


First Side Rod Locomotives Built in America. 


portunity to raise the center of gravity of the locomo- 
tive as a whole. 

On this point also it is interesting to follow the 
change which has taken place in public opinion in 
America. 

When the first European three-phase locomotives 
were built, they were severely criticized here, due to 
their high center of gravity. It was claimed that the 
low center of gravity of the American locomotives of 
that day was a very strong point in their favor, in- 
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whatever why they should not be employed if they 
present any particular advantages. 

Side rods do present two very important advan- 
tages: 

First, they allow the entire motor weight to be 
spring supported from the locomotive frame. 

Second, they enable the center of gravity of the lo- 
motive to be raised to any desired point. 

As regards the first point, it is self-evident. Fig. 2 
represents diagrammatrically the first experimental 
side rod locomotive built in America by the General 
Electric Company, of Schenectady. The latest Penn- 
sylvania locomotives built by the Westinghouse Com- 
pany show a very similar arrangement. 

The motor or motors are raised above the locomo- 
tive flocr and therefore they are mounted just as one 
would mount any ordinary motor on a shop floor or 
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Latest European Locomotives. 


deed it was thought that it was a very strong point in 
favor of the electric locomotive as compared with the 
steam locomotive, as the latter must necessarily have 
a rather high center of gravity. 

; High Center of Gravity Preferable. 

Certain things happened, however, which went to 
show that, while a low center of gravity might tend to 
increase the stability of the locomotive, it would also 
tend to increase the severe action of the rail and 
wheel flanges upon one another in curves. In other 
words, a high center of gravity would allow the loco- 
motive to lean over a little and thus relieve the strain 
which is brought upon the point of contact between 
wheel and track by the inertia of the weight of the 
moving train. 

It is therefore generally accepted today that the 
raising of the center of gravity is beneficial. 
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Just how far it should be carried to obtain the best 
results, without making the locomotive top heavy, 
has not yet been definitely established. It is the 
impression of the writer that the movement, like so 
many fads, has been carried rather too far. It will re- 
main to careful investigation to accurately establish 
this point. 

Certain it is that a ride on some of the latest Eu- 
ropean three-phase locomotives strengthens this 1m- 
pression. 

These locomotives, shown diagramatically in Fig. 3, 
have the center of gravity considerably higher than 
earlier types of electric locomotives, yet not as high 
as the type represented by Fig. 2. They relieve the 
track very well of the strain mentiofed above. Yet, 
they are much more stable and therfore much more 
comfortable to ride in at high speeds than those of 
Fig. 2. 

The driving mechanism used on these locomotives 
is of considerable interest. The locomotive has four 
driving axles and the two motors are spring supported 
from the frame between the two center axles. The 


motors are connected together by means of an X- 
shaped side bar, which not only inter-connects the 


Pennsylvania Locomotive—Motors and Running Gear. 


two halves of the locomotive, but at the same time 
lowers the point of drive so that the side rods going 
to the crank pins of the driving wheels assume prac- 
tically horizontal position. 

The arrangement is extremely simple and has 
proved itself to be very efficacious in actual service. 

The next step in the development may well be the 
combination of a gear drive with a side rod drive. Let 
the motor be mounted on the locomotive frame in 
whatever position is most suitable. Let it be a high 


speed motor driving a counter shaft by means of gear-— 


ing. Let this counter shaft be placed in such a posi- 
tion that from its crank pins the cranks on the drivers 
can be driven by practically horizontal side rods. 

You then obtain the advantages of entirely spring 
supported motor and of higher center of gravity and, 
in addition, the higher speed of the motor allows you 
to reduce the locomotive weight as a whole and thus 
naturally its cost as well. 

An experimental locomotive embodying these fea- 
tures is now being built by thé University of Michigan 
and will probably be in operation within a month. 

The question of driving mechanism is one of the 
most important questions in connection with the de- 
sign of electric locomotives and further developments 
along this line will be watched with great interest. 
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PENNSYLVANIA RAILROAD ORDERS NINE 
MORE ELECTRIC LOCOMOTIVES. 


Nine more electric locomotives, aggregating about 
40,000 horsepower, have been ordered by the Pennsyl- 
vania Railroad from the Westinghouse Electric & 
Manufacturing Company. The new locomotives will 
be of the same type as those which are now being 
operated in the Manhattan Terminal, New York City, 
and will supplement the twenty-four already in use. 
The Westinghouse Electric & Manufacturing Com- 
pany has contracted to have the new locomotives com- 
pleted by July 1 191 

The cabs, frames, running gear and mechanical parts 
will be built by the Pennsylvania Railroad at their 
Juniata shops. The air brakes will be suplied by the 
Westinghouse Air Brake Company. ‘The electrical 
equipments will be built and the complete locomotives 
assembled at the East Pittsburg Works of the West- 
inghouse Electric & Manufacturing Company. 

The Pennsylvania locomotives are by far the most 
powerful ever built. The locomotive is an articulated 
machine of double cab design. Each half carries its 
own motor and complete equipment and the two halves 
are coupled together at their driving-wheel ends. The 
frames, driving wheels and trucks of the running gear 
are similar in general character to those of the “Ameri- 
can Type” steam locomotive. 

The following are some of the characteristic features 
of the Pennsylvania direct-current, 600-volt electric 
locomotives: 


WEIGHTS AND DIMENSIONS 


Weight of locomotive; completes... a6 2 pce cs ss eet i we De . .156 tons 
Wiel eh ErOnccnigiersinaemcts on qh s8s waar me ofp sysenia Ee casrs cudusnessnanereds ......200,000 Lbs 
Wieightionieach drivangaxlensun quis cas + se) os pues arreree eee 0:000 libske 
Wieishtvoneach! Dole tric le sera i yoy. a den eran Mraoke eka oa Stateey Vielen 57,000 lbs 
Total length overall, inside knuckles. ...........00...2. Se Rea eee NS 64 ft., 11 in. 
Ripid wiicel base of each half ..............-. AE ee OR ese ee ttn an 
Tatalew heel. base. of each ivalt emma istyatis cose ents reas cular atee ease ere ert 23° ft., Ji im. 
‘Lotal-wiheel base ot locomotives mt acucs tea cde scoot oo. tata cen ve alaneee SDeet an Lweist 
Diameter otsdrr Verse «ress. cctdemimnemunind otis cto ae abate aoe oe Panete eB. seaihe pales 72 inches. 
GENERAL CAPACITY 
Contractitractive effotive ec <i aro an hhc ania are, oi eirein foal an se eames 60,000 lbs. 
Maxunumudrawibar pullli(recordeditiom test) tere @ sernis si enerne el 79,200 Ibs. 
Normaltspeed: wath: full trait scree ste) tas ta erels tebe hemes eee eke eres yoe 60 mi. per hr. 


NORMAL SERVICE 


550-Ton Train to be Started and Accelerated on 2 Per Cent Tunnel Grades 
Maximun Contractshorse-powererer non eiiceicic sic -1e.s\cierus cl dielys wtrerie : 4,000. 


MOTOR DATA 


Two Direct-Current Interpole Motors—Cast Steel Frames—Directly Connected Through 
Jack-Shafts and Side-Rods 
Weight of each motor complete with cranks.......... DS Pee ee: 43, 000 lbs. 
Heightios motoniname above cabwloonean sacs eee 2). na ae ade Ott. (Owen: 
Height of center of shaft above cab floor................... Su pertiien Wests 


The wheel and motor arrangement was decided upon 
only after careful experiments with several other 
forms, both of motor drive and wheel arrangement ; 
the governing motive being to secure the greatest 
possible steadiness at speed. 

The coupled ends are fitted with permanent coup- 
lings of twin draw bars and Westinghouse friction 
draft gears, so arranged that the leading half serves as 
a leading truck and the other half as a trailer in which- 
ever direction the locomotive may be moving. 

Each cab is complete with Westinghouse automatic 
and straight air brake equipment, apparatus for train 
lighting, electric headlights, pneumatically operated 
whistle and sanders, as well as its motor, unit switches 
and master controller. 

The machines are so arranged that, in event of one 


‘motor being cut out, the entire machine can be oper- 


ated from either cab with the remaining motor. The 
halves are interchangeable and if one is out of service 
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it may be replaced by another half while repairs are 
being made. 

The unit switch field control permits two or more 
locomotives to be coupled together and all to be oper- 
ated from either end of any one cab, and affords flexi- 
bility of speed regulation. It gives two additional run- 
ning notches and at the same time economizes power 
consumption during acceleration. 

Since the opening of the Manhattan Terminal on 
November 27, 1910, the entire through passenger traf- 
fic of the Pennsylvania road in its Newark tunnels has 
been handled by the electric locomotives of this type 
without a hitch and to the entire satisfaction of the 
operating force. Very heavy trains, far beyond the ca- 
pacity of the usual passenger locomotive, have been 
handled over the tunnel grades with ease. 


GERMAN RESULTS WITH STORAGE BAT- 
TERY CARS. 


Some exceedingly interesting tests were made re- 
cently in Halle, Germany, with a six-axle storage bat- 
tery car designed and built by the Halle railways. 

The tests were made on the line from Kottbus to 
Schoenwalde, which is forty miles long. 
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The table shows up a few things very nicely. 

First of all it will be remarked that the energy con- 
sumption is quite a little higher with the increased 
speed. 

Comparing the runs at 30 miles per hour and 10 
stops with the run at 37.5 miles per hour and 10 stops, 
we find that the energy consumption increased from 
61 and 63 kilowatt-hours respectively to 67.5 and 66.5 
kilowatt-hours respectively. 

Then it will be noticed that any increase in number 
of stops also increased the energy consumption mate- 
rially. 

Compare the run at 37.5 miles and 1 stop with the 
run at the same speed and 10 stops. In the first case 
52.5 kilowatt hours, In the second 67.5 kilowatt-hours. 

Finally it will be noted that it was possible in this 
instance, by decreasing the number of stops to in- 
crease the speed materially and yet actually to de- 
crease the energy consumption. 

The average energy consumption of this 60-ton car 
running at speeds from 30 to 37.5 miles per hour may 
be said to have been between 20 and 24 watt-hours per 
ton mile. 

The car can run 62% miles on one charge. 


Pennsylvania Electric Locomotive and 8-Car Train at Tunnel Entrance, New York City. 


The car weighs 60.5 tons and was loaded with six 
tons artificial load to represent passengers. 

The route was first traversed at a speed of thirty 
miles an hour, stopping at all stations, then at 37.5 
miles an hour without stopping, and finally at 37.5 
miles an hour with all regular stops. 

The results are shown in the following table: 


Data from Storage Battery Car Operation. 
DATA FROM STORAGE BATTERY CAR OPERATION. 


Speed in Energy Consumption Watt-Hours 

State of Miles per Number of Stops (Kw. Hours) per Ton Mile 
Rails Hour Going Return Going Return Going Return 
Damp 30 10 10 61 63 22.9 23.1 
Damp Bae 1 3 52.5 Dane 19.8 20.0 
Dry cay Fe: 10 10 67.5 66.5 2OPo) 24.9 
The battery in this car consists of 168 cells and has 


a rating of 368 ampere-hours. 


ELECTRIFICATION OF KONGO RAILWAY. 


A study is being made of conditions on the Kongo 
river between Matadi, near the mouth of the Congo, 
and Leopoldville, for obtaining power to electrify the 
railway between the two places operated by the Com- 
pagnie du Chemin de Fer du Kongo. This railway is 
the connecting link between the Upper and Lower 
Kongo, and is about 250 miles in length. The river 
has numerous rapids and falls between the two places, 
from. which it is expected to obtain the necessary 
power. I*reight and passenger rates are at present 
high, accommodations inadequate, and two days are 
required to make the trip from Leopoldville to Matadi. 
—Mining and Scientific Press. 
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NEW YORK CENTRAL’S ELECTRICAL EXTENSION. 


Beginning with February 2, all local trains on the 
Piddoon (ae er Division of the New York Central and 
Hudson River Railroad have been electrically operated 
as far as Hastings. Thus far the terminal of the elec- 
tric zone was at ey one 

This adds two and one-half miles to the electric 
zone on this division. 

The use of electricity shortens the running time be- 
tween Grand Central Station and Hastings by over two 
minutes. 


HOOSAC TUNNEL ELECTRIFICATION. 


Last month we reported on the progress of the line 
work inside the tunnel. This month we are able to re- 
port on the roliing stock. 

Two of the new electric locomotives of the Boston 
and Maine which will be used in the Hoosac Tunnel 
service, have been delivered to the New Haven Rail- 
road. They are to be tried out on the electrified sec- 
tion of the latter company near New York. 

The work on the tunnel installation is progressing 
rapidly and it is expected that it will be completed at 
an early date. 


THE TIDE CONTINUES TO TURN. 


In our last issue we called attention to the change in 
sentiment wich is taking place, from the old war cry 
for a single and universal system of electrification to the 
more modern admission that there is room for all and 
that each system possesses advantages of its own which 
make it most suitable under certain conditions. 

As an illustration we referred to the interesting series 
oi advertisements on “Electricity in Heavy Railroad Ser- 
vice,’ which began to appear in technical papers shortly 
after New Year’s. 

The series has been continued and is emphasizing the 
points previously made. 

As presumed, talk No. 4, on January 27, treated on 
Three-Phase Equipment: 

“The time has arrived when utilization of electric econ- 
omy on large railroads must be considered. 

“The Westinghouse Electric and Manufacturing Com- 
pany was the first in America to apply alternating cur- 
rent to practical railway service.” 

“Its superior development of the Three-Phase sys- 
tem is evidenced in the recent award by the Jtalian 
State Railways to the Societa Italiana Westinghouse 
of the contract for the Three-Phase electrification 
of the Giovi line, together with forty locomotives ‘for 
freight and passenger service. It is required that any 
two locomotives be able to haul a 380-ton train up a 3.5 
per cent grade with 1200 feet radius curves.” 

This is truly a tremendous requirement ! 

“The Three-Phase System is adapted for service on 
mountain divisions with variable grades where constant 
speed is economically desirable.” 

“The advantage from constant speed under all loads 
within the capacity of the motors, irrespective of grade, 
may be fully realized and overspeeds are impossible.”’ 

“Good traction power is obtained with comparatively 
lightweight motors.” 

“Alternating current in its most economical transmis- 
sion development is availablé’*in Three-Phase operation.” 

“Motors may be used as generators during electric 
braking.” 

The four advantages of the Three-Phase system, cori- 
stancy in speed, light weight of motors, efficiency in trans- 
mission, and recuperation of energy in braking, are very 
well put. 
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On February 3, Talk No. 5: 

“Presents a Concise Summary of economic character- 
istics with interesting brevity.” 

“The Direct-Current System was the first in the field 
and has advantages in the operative characteristics of 
the motor; simplicity and ruggedness with high power, 
variable speed and ease of control.” 

“The limitations of the system are found in the high 
cost and low efficiency of the transmitting and distribut- 
ing system and in conversion losses, especially in moving 
heavy trains over long distances.” 

This statement is probably correct today, but the com- 
ing of higher and higher direct-current pressures is grad- 
ually reducing these limitations. 

“The Single-Phase System gives operative qualities 
similar to those of Direct-Current.” 

“The first cost of the transmitting and distributing in- 
stallation is low.” 

“The frst cost and weight of Single-Phase rolling stock 
is higher than that of Direct-Current.”’ 

“The limitations of Single-Phase operation have not 
yet been determined.” 

On this last point the advertisement writer is evi- 
dently misinformed. The limitations of the Single-Phase 
System are very well known, and they are much more 
serious than those of the other systems. Indeed, they 
are so serious that some of the best posted engineers of 
today consider the Single-Phase System unsuited or at 
least inefficient for real heavy work. 

“The Three Phase System is adapted for roads where 
constant speed is economical.” 

“The cost and weight of the motors is comparatively 
low, and regeneration of power is possible with electric 
braking.” 

The fourth advantage, high efficiency of transmission, 
is here overlooked, though it has been previously men- 
tioned. 

“In Choice between the three systems in America, local 
conditions should be considered, but the coming general 
electrification of important railroad divisions must be held 
in view.” 

This is mighty good advice, indeed! 

On February 10, Talk No. 6 brings a description of 
three representative trunk line electrifications carried 
through by the Westinghouse Company, 

The Pennsylvania Lone Island Installation is a good 
example of Direct-Current Practice. 

The New York, New Haven & Hartford’s New York 
City Terminal Electrification represents the Single-Phase 


System, and 


The Italian State Railway’s Giovi Line, near Genoa, 
illustrates the use of Three-Phase Equipment. 

Each one of these is an important trunk line in the full 
sense of the word. 

On February 17, Talk No. 7 describes the locomotives 
used on the three installations just named. 

It is interesting to note that the Pennsylvania Direct- 
Current Locomotive weighs 165 tons and develops 4000 
horsepower, which corresponds to 24.2 horsepower per 
ton. 

The New Haven Single-Phase Locomotive weighs 103 
tons and develops 1000 horsepower, or 9.7 horsepower 
per ton, and 

The Giovi Three-Phase Locomotive weighs 60 tons and 
develops 2000 horsepower, or 33.3 horsepower per ton. 

We hope that this series of advertisements will con- 
tinue for some time to come, as it is certainly by far the 
most interesting advertising matter we have read in a 
long time and its broad purpose of acquainting the rail 
road world with the advantages of the three best known 
systems of electrification is highly commendable. 
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There are so many kinds of induction motors now 
on the market that something suitable for any given 
service should be easy to obtain. But, for driving 
machine tools and other railway shop equipment, it is 
generally necessary to have a motor which can be 
operated at various speeds. Certain conditions such 
as lathe and boring mill service have until recently 
demanded shunt or compound wound direct current 
motors, but competition among manufacturers of mo- 
tors under pressure by users has developed the vari- 
able speed induction motor to its present state of com- 
parative perfection. The Readville shops of the 
Nays, aN. EL eee Rea Ol enea pe oodmexamplewor 
what induction motors can be made to do, and the 
series of articles just closing in this paper describes 
the equipment fully. 


Various Forms. 

Broadly speaking, there are three forms of induc- 
tion motors, all of which lend themselves to speed 
variation within certain limits by the use of suitable 
devices. First is the form with the “squirrel cage,” 
or short-circuited These have comparatively 


rotor. 


AMPERES 
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Variation in Line Current with Different Methods of Speed Control. 


small starting torque per ampere and take from 3 to 6 
times full load current at starting. Second is the form 
with insulated polar windings on the rotor and with 
an internal starting resistance. They take about one 
and one-half times full load current at starting and 
develop about one and one-half times full load torque. 
Phe third form, which is best suited to variable speed 
service, has slip rings on the rotor for the introduction 
of external resistance. The rotors of these motors are 
also polar wound and of low resistance, but any de- 
sired amount of additional resistance may be put into 
the rotor circuit through the medium of the slip rings 
and conections. There are other forms of variable 
speed induction motors, but as they are all modifica- 
tions of the foregoing they will not be described here. 
Speed Variations. 

There are three methods of varying the speed of in- 
duction motors, two of which are based upon “pri- 
mary control” and the other upon “secondary control.” 
By primary control is meant “varying the stator volt- 
age of a motor having a high resistance rotor,’ and 
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by secondary control we mean “varying the rotor re- 
sistance.’ Speed control on the primary side of the 
motor is accomplished by variation of the voltage 
through a compensator (practically a transformer with 
extra taps) or by introducing resistance into the pri- 
mary circuit by means of a rheostat. 

Of the three forms of motors mentioned, the first 
form (that with squirrel cage armature) with compen- 
sator is the most expensive, while the third form 
(that with resistance external to the rotor is the 
cheapest. This is due to the necessity for a high re- 
sistance rotor in the first form, bringing the losses 
(necessary to obtain reduced speeds) within the ma- 
chine and making a large motor necessary. With the 
third form the losses are all in the resistance, which 
is external to the machine, hence a smaller motor may 
be built for a given capacity. Compensator control is 
quite expensive, as well as complicated. because the 
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Variation in Efficiency with Different Methods of Speed Control. 
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coils of the compensator cannot be short-circuited but 
must be cut out by a suitable switch. 

The third form, or “slip ring” motor with variable 
secondary resistance, is most suitable for use when 
a variable speed motor for a large number of speeds 
is wanted. While motors of this type should not be 
run for a long time at any fixed and very low speed, 
they may be operated continuously with full load 
torque at 50 per cent of rated speed, or above, without 
injurious heating. Below this speed they usually do 
not ventilate well. 


Typical Curves. 

In order that a comparison may be made as to the 
variation in current, power factor, efficiency and speed 
with the three methods of control described herein, 
the accompanying curves are given. These are typi- 
cal curves from one of the leading makers of induc- 
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tion motors. The curves marked “R” 
tors with primary control through resistance; the 
curves marked “C” apply to motors with primary 
control with compensators, and the curves marked 
“S” apply to motors with secondary control as above 
described. In all cases the curves show the variations 
as the motor comes up to normal speed exerting full 
load torque. The great advantages incident to using 
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apply to mo- 
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Variation in Power Factor with Different Methods of Speed Control. 


motors with slip rings and having the resistance ex- 
ternal to the rotor may be readily noted, because the 
efficiency and power factor are higher and current 
taken from the line is lower than with the other mo- 
tors at nearly all points. The power factor of the 
first form is slightly higher, but the other functions 
are more important. 

It is important that motors of sizes suitable to the 
work should be chosen, for the power factor falls off 


7-H. P. Induction Motor Belt Connected to 51-Inch Boring Mill. 


rapidly when motors run ate reduced loads. If the 
motors are too large the power factor of the entire 
distribution system will be reduced, and if they are 
too small they may overheat, will be reduced in effi- 
ciency and have less reserve capacity for load fluctua- 
tions, although the power factor may be slightly im- 
proved. 
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THE NEW HAVEN SHOPS AT READVILLE. 
(Continued from the February Number.) 


In concluding this series of articles describing the 


Readville repair shop, attention is especially directed 
to the fact that approximately 80 per cent of the mo- 
tOfseuscdsaresthes General Electric Coxs Form 1K in- 
duction motors with compensators on the primary side 
for speed control. 


About 15 per cent of these motors 


No. 7 Punch and Shear Driven by 15-H. P. Induction Motor. 


are the Form L, with starting resistance mounted in- 
side the rotor, these being used for constant speed 
work on group driven tools, blowers, etc., similar to 
synchronous motors, and about 5 per cent of the mo- 
tors are Form M, with speed regulating resistance ex- 
ternal to and in series with the rotor windings. 
Attention? is called™to this” because the Korm M 
motors are of a type which allow the greatest range 


Bender. 


10-H. P. Induction Motor Driving Rail 


of speed control and which show the best average all- 
round characteristics of any of the induction motors. 
The accompanying article on “Variable Speed Induc- 
tion Motors” gives some of the principal features of 
the various forms of motors, and the curves shown are 
taken iromeGser. Ge Hotimel |, Gemotors, lhese are 
a modification of their Form M motors with secondary 
control, and operate in a manner similar to shunt 
wound direct current motors with rheostatic armature 
control. 

The accompanying tables show the results of tests 
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GROUP DRIVES IN THE READVILLE SHOPS. 


GROUP (GALLERY), 7% H.P. MOTOR 
; Kilowatt 
Machines Load Input 
1 Two spindle irregular moulder (Carey)........ Running light 
1-39%40in band&saws (Carey emer emir ain tel eration ate Running 
1 (Doubleysaw. tables (Garey, mnie cieeters re aiec cleus tenes are Running vee 


ay hee test was made saw was ripping 2 in. pine and saw bench ripping 
2 in. oa 


GROUP, 10 H.P. MOTOR 


42 Bluetcuttersit. ak wie sere cl oy oe reer ele cterens 2 Running light 
2 Running 

Le Rlae wWelderiiaccstrs ote seks euie tees ieee ess, +)eys/eleisremurarere Running} 
GROUP, 10 H.P. MOTOR 

Ie28sin- Vertical drilly (Blaisdell) atthe cto crete elo ties Running 

1 405ins Vertically drill (Bement) ieeicets steels olcts sretenenevars Running 

13s8hine, Vertical drill’ (Prentice apron. «i> ieee ein ehons Running 

2334s inse Lathes Ceutnan)ocmiemmrteteaiees cre eructelonsrete 1 Running 

552234 0ins Verticalidrills (Barnes) mpieteet edie eer 1 Running 6.3 
GROUP, 15 H.P. MOTOR 

3°24 in SLathes (Reed) br aentaamiemicroeinca cassie cet 2 Running 

10400 an-eVertieal: drill eC Bement)rmac aerate aeteereie et eleveie te aiate 

Le42einse Boring mill Bullard) awacsseecciins clo celerherelaler Running 

1247insShapers (Stoekbridge) merwtaeieise see iicie cores ctor ete 

LloiinesSlotter (CBetts) py aetncptereteren cine wie vaa bial oto toleuersualeeuecetetaere 

1 188in wolotter Chutnam mecca aren aie Glee Running 

dy SO) ton Arbor pressa(Chambexrsberoiciemenre tac ie aeneetennr cme enie 8. 


GROUP, 30 H.P. FORM L INDUCTION MOTOR 


t No. 300) hollow mortiser  (Wi00d)!s.n. «soles else eislerele sie Running 
1 No. 225 hollow mortiser (Greenlee)................. Running 
% 80. in. single planer (Rogers)(.6 2... .25.. <<< referatens «a. Running 
1 80ins single ‘planers Chay) crise tele er ie eters eee Running Av. 22.2 
Heavy load. Max. 30.3 
GROUP, 35 H.P., 500 R.P.M. MOTOR 
2 irregular) moulders, CWO0G) kis sciecs oi<e oieisve isle atove el cio 2 Running 
1 60. in. three=drum® sander, (Pay) s.... 2. «12 ces es Running 
1 4oeine three gdruntssan dors (ia y;) ergs citar) sieteiaisrelierete eters Running 
VWerindstonesomur wie eraelckerister teria sie reietateleisrerortievekeConT ors Running 
142yins band Sawai ay) <cemecie seiner ties tonite Running 
2) tirningadathesm GyViOOd rer emt aa etary ielatslcat tales trains 
1 dowell@machine CE ay: Varisrer citer clela meevecnerceereiane cucisisietata rete rscciereteaets 
TL. Tip 1SA Waele aie ratalaeteiees eter pievetenaer eke rere cool sielsicieLelsis Running 
eg coppers Sheathings machines rerrererereetltatetcteletelcleisietsielerses iseatelste 26.3 
Heavy load. 
GROUP, 40 H.P. FORM L INDUCTION MOTOR 
TeNO eel 4a jounterenClzvatierb le) eye ciestepscetere ctekstere iotelotenetereteneneteletere 
IsUniversal@yointergr (hays yateuttetenm ene ieterere ais elonetelene ...- Running 
lisaw tables (Roolstons Engine Works) eres e oles elaleloietesinrsieiene' 
Tends tenonen (Berry & Orton) eae see eee rinetdeiesi terete iete tier 
1S6<Sspindlesborer eCW.O0d) peice ceria teeteo te lel ototeeneinie Running 
LS spindle) berer, (Greenlee dir aaca-n = cht ce eteeettsr real Running 
deselteteeds riph Saw i GVWOOd) ererrdctetsiersi retirees cnertelerors tetaierstaccheietele 20.3 
GROUP, 50 H.P., 500 R.P.M., FORM L INDUCTION MOTOR 
t ‘chain mortiser «G@New. Britain) soem oe cieleiein te cleiscietrerena 
isbuzz jplaner!andicdrill e (Hay) Geen eerie ciereeiiareeiette riers 
1948 in} band! saw. (Gay, maces cis s Sila seterrsierenie aire Running 
L1O sin. outside tmoulder” CWood)iie.. oo cee seit eteleteiee Running 
136 in: band? saw CA tlantie)isissrece.c c Feist ele aise erehoeyensen eieiomtene 
1 -tenoner (Fay) tarsi oe aes ovo eal Sonu oman srane cue whem neers ei enennes 
1 doublevieabinets saw s( Carey.) cise creo -rerencnereie sree he reieheteneteterstokots 
HWE 500) sos Came Cu, ne iene aM es A ARR ye Te ee AUPE, A rie ‘18.3 
GROUP, 15 H.P. MOTOR 
2 30 in. by 8 ft. planers (Woodward & Powell)..... 2 Running 
1 26 in. by 10 ft. milling machine, planer type (Be cker- 
Brainarddin wee ae nee Gece eens Sie) aoe lee pehaerelctonei Bates 
15 ft. radial Drill (Bickford) Baie Sie nT ae ace eiareneietrete Running 
2 No. 2 horizontal boring mills (Betta).............. 2 Running 
Le2be Ans vertical drill sCBarnes)i oy cee ote on eiaieie er ralctenenichotate ee 
GROUP (GALLERY), 15 H.P. MOTOR 
1-24-in? lathe (Fitchburg)....... arava see wkoherel ie A rotenotetaleterets ieroretels 
2) 20m. Jathese( Schumacher) horse retain eile ioral 1 Running 
4 13 in. lathes (Prentice)...........--++e0-. wintecereiehe 2 Running 
5 18 in. lathes (Schumacher)........---.eesseeeeeteeeeteeees 
4 2 ft. by 24 in. flat turret lathes (Warner & Swasey) 2 Running 
2 2 ft. by 24 in. flat turret lathes (Jones & Lampson) 1 Running 
1 40 in. vertical (drillC Bement) Sanienitecctrers siansetarerotelsie ctsteterercnerets 
1 25 in. vertical drill (Barnes) . ee eee adore aie ice teee aonere Tne etree ere Cede 
PRY Shoes Myla Cds Sapo Ag poSUGddneoo On ouNe OoUnt Ooh Spstctuccteletere 
1 1¥% in. bolt cutter. (Acme) Sonate aroisl creda ster eswielsqousyarsnerRatenstelohs ose 
2“ double bolt, cutters) CAcCmEe)s).sre ate olor stelelelste ciel viol siniere 2 Running Av. 12. 
1 double bolt cutter (Niles, Bement & Pond).......... Running Max. 24. 
GROUP, 15 H.P. FORM L INDUCTION MOTOR 
1 trip hammer (Bradley)... 225... 00 2200 cence cencsons Running 
1 No. 2 emery grinder (Diamond Machine Co.)........ Running 
2 406 in. vertical drills (Bement).............3.+-.+- 2 Running 
TeGrindstone) osc cece saleistoieioiers rete lete: sitter tel aredeePo¥ateveitel ofeveiie core ener eNaltan 
d Shammien) (Bradley ensues ctererete tele eieteles) lelsetesoletel viele nioly=-alelelel> 
1 No. 2 shear (Hilles & Jones) Seale er cca ae ere eer ermints, starevercustetene Ne 
1 1% in. forging machine (Ajax).........-..ecsssceesenes poe 
1 2 in. forging machine (Ajax)....:.......2+2+8-+-s<- Running Av. 13. 
1 8% in. forging machine (Ajax) 6.5. .20-. we esne nner Running Max. 19 
GROUP, 25 H.P. MOTOR 
230 in. boring mills) (Bullard)... ecm ere rine 1 Running 
940t in wlathes) (Reed tam entanienieta siete niniateereraetr « 2 Running 
9°18 ane Mathes CREE Jian atoms oleto siele aicwtsrerels vole Seroiiyl chorale Ts is7 ears 
ieedeins turret lather CGisholt)pvdele setts caitesies pareae rapes Running 
1 30 in, planer (Woodward & Powell).........0-.seeeeeeeeees 
1 16 in. shaper (Gould & Eberhardt).............--eessseeees 
1 24 in. shaper (Stockbridge).........---.+-eeeveuee 
116 in. shaper (Stockbridge).........s.seeeeeeecceren sence 
1 80 in. planer (Putnam)......--..2-secceeseeseencecce are 
1 42 in. vertical milling machine (Hilles & Jones) 
1 double rod borer (Newton) ......c..secdeocrrscceecscnes saere 16. 


BLECTRICALAEN GINEIAS 


Vol. 2, Nomi 
made on the motors driving the various groups of 
small tools, and show some of the reasons for using so 
few motors with secondary control. Groups of tools 
usually consist of machines which run at constant 
speeds for given operations, or which have speed 
changing devices attached to suit conditions. The 


groups driving metal working tools are operated by 
Form K induction motors of moderate size, running 
these motors being better adapted to 


“pato.2o APS 


Splitting Shears Driven by 7!/4-H. P. Induction Motor. 


constant speed work and continuous operation because 
they have comparatively small starting torque and re- 
quire from 3 to 6 times full load current at starting. 
The groups made up of wood working tools are 
driven by Form L motors, these having a higher 
starting torque per ampere than the Form K “and 
somewhat higher efficiency than the Form M motors 


5-H, P. 


Induction Motor Geared to 6-Foot Radial Drill. 


of the moderate capacities. The Form L motors re- 
quire about ond and one-half times full load current 
when starting and develop about one and one-half 
times full load torque, so are especially suited for this 
particular service. 

The illustrations herewith show more of the typical 
machine tools with motor drive and indicate the ad- 
vantage gained through elimination of belts. 


The 1910 Edison Storage Battery 


(Concluded from the February Issue) 

So far, it has been determined that, in general, the 
cooler a battery is kept the longer will be its life; and 
that heat during charge is more detrimental than heat 
during discharge. As regards immediate output, the 
highest results are obtained by charging cool—say at 
a cell temperature of 75 to 85 degrees Fahrenheit— 
and discharging hot, that is, at 120 to 130 degrees cell 
temperature. The output will be reduced if charging 
- is done at a cell temperature of less than 50 degrees 
F. or more than 105 degrees F., or if a battery is cooled 
to a low temperature during discharge. The Edison 
battery appears to be affected by low temperatures in 
about the same degree as the lead battery, and the sal- 


Euison STorAGE BaTrern 
E TYPE A=4 CELL s 


NORMA-RATE DSCHARGES 
BEFORE AND AFTER SHOCK TEST 
IN WlcH TEST THE 13.5-LB 


Curve 22 


CELL HAD NORMAL-RATE 
OVERCHARGE IN BACH CABE 


Edison Laboretory July, 1910, 
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Fig. 17.—Discharge Curve After Shock Test. 


vation of both in cold weather lies in the fact that they 
are self-warming. It is a providential arrangement 
that the internal resistance of a cell becomes greater 
as the temperature decreases because on this account 
the generation of heat within a battery is greatest 
when the battery is cold and automatically decreases 
as its temperature rises. 

An interesting but not at all surprising character- 


CuRve 25 


| 

Enison StorRace .Batrery | 

NORMAL-RATE DISCHARGES ! 

OF CELL WHICH WAS ALLOWED TO STAND 1 
D. 


FOR SIX MONTHS COMPLETELY DiSCHARGE 
\ RUN 36- TEST MADE JUST BEFGRE THE 
so SIX MONTH BTANO s 
RUN 37- FIRST TEST AFTER STANOIAG 
DISCHARGED FOR Sik MONTHS 
NORMAL-RATE OVERCHARGE GIVEN “IN BACH CASE 
y. 1910 


Fig. 18.—Discharge Curve After Standing Discharged Six Months. 


istic of the Edison battery, which probably 1s common 
to storage batteries in general, is the fact that the rate 
of loss of charge during idleness$ varies with the tem- 
perature at which it stands, the loss being slight in 
the cold and greater as the temperature increases. 
The sturdiness of the Edison battery has often been 
summed up in the statement that it is “fool-proof.” 


By WALTER E. HOLLAND 


And so. it is,—but there are idiots! Therefore the 
company does not give prominence to this feature, 
but rather insists on careful handling of the battery at 
all times. Nevertheless, we have made many “fool” 
tests for our own satisfaction, and there can be no 
harm in showing the results of some of these to sen- 
sible men. 
Endurance of Abuse. 

Mio mlmenowem tiem indimerent: eirect}on as céll’s 
electrical characteristics of a severe mechanical shock 
treatment. 

The damage done to lead cells by sulphation 
through standing wholly or partially discharged is well 
known, and when such a battery must remain out of 
commission for some time it is necessary either to give 
it freshening charges at frequent intervals, or else to 
give it a complicated shelving treatment involving much 
labor and trouble. The Edison battery can be set aside 
and forgotten in any state of charge or discharge for a 
practically unlimited length of time without fear of in- 
jury. Fig. 18 shows comparative discharge of a cell 
before and immediately after 1t had stood six months 
in a totally discharged condition. 

Fig. 19 is an interesting curve showing the alacrity 
with which the Edison cell adjusts its voltage to sudden 
changes of discharge rate; and showing also how nearly 


EDIsoN STORAGE BATTERY 


YPE AS CELL 
DISCHARGE AT SUECESSIVE RATES 
OF 30 60 AND 90 AMPERES 
COMPARED WITH CONTINUOUS DISCHARGES 
AT EACH OF THESE RATES 
Boiscn Loborstory August 1919 
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Fig. 19.—Discharge at Successive Rates. 


the voltage at different rates corresponds to that of con- 
stant-current discharges at each rate. ‘The slight dis- 
agreement between these voltage values is accounted 
for by variations of internal resistance due to tempera- 
ture differences. The dropping off at the highest rate 
toward the end of the varied-rate discharge seems to in- 
dicate that it is the increased heating alone which causes 
full capacity to be given at the same high rate of con- 
Sstalit Cuirent: 
Life. : 

The duration of usefulness of the new-type Edison 
battery must still remain a conjecture, sufficient time not 
having yet elapsed since its inception to ascertain this 
by actual service tests: Life tests have been made in the 
laboratory, however, under conditions designed to accel- 
erate deterioration; and by comparison and inference 
some sort of an estimate can be formed from the results 
of these. 

To get life results more quickly use is made of two 


220 


principles, one—mentioned previously under ‘Normal 
Ratings’—that high-temperature working shortens life; 
the other, that discharging to zero voltage, if practiced 
continualy, has a similar effect. 

All ideas as to improvement of the storage battery 
are first tried out in miniature cells having the single 
iron pocket and single nickel tube (1-24 and 1-30 parts, 
respectively, of regular plates) as electrode units. These 
experimental cells are just like the commercial cells in 
mechanical construction and give comparative results at 
proportional rates. A relatively quick life-test is ob- 
tained by maintaining such cells at a temperature of 
130 degrees F. during both charge and discharge, and 
carrying every discharge to zero voltage. After every 
fifty such “hot runs” each group of cells is allowed to 
cool down, and is then tested at normal temperature. 
It is certain that this “killing test” is at least three and 
perhaps five times as severe as the conditions of com- 
mercial service; that is, 50 hot runs would be equivalent 
in effect to 150 to 250 runs in practice. Nevertheless, 
miniature regular cells will increase in capacity during 
150 to 200 hot runs, and at the end of 500 hot runs will 
usually have better than original capacity. In some cases 
after 1,000 hot runs, cells had lost only 20 per cent of 
their original capacity. 

Life tests of many “A4” cells are also made, but at 
somewhat lower temperatures, as it is desired to have 
the conditions approach a little nearer the normal. In 
this case the temperature averages only 105 to110 degs. 
F., but every discharge is carried to zero voltage, each 
cell then being short-circuited some minutes to ensure 
its complete discharge. The severity of this test as 
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Fig. 20.—Life Curves of ‘‘A” and “E” Types. 


compared to service conditions can be judged from data 
obtained on the “E” type of Edison cell, some batteries 
of which were put in commercial operation six years 
ago. Curve “E” of Fig. 30 shows that this old type 
lost 50 per cent capacity in 250 runs under the condi- 
tions of this test, and yet in actual vehicle service it 
proved to have a useful life of three to five years. Curve 
vA ot Fig 201s the liteyresulteto, dateror thes aA. 
type under the same adverse conditions. The incon- 
stancy of the output in this case comes principally from 
differences of temperature, as the tests were made in a 
top-story room whose temperature varie considerably, 
depending upon outside conditions. 


Burton W. Mudge & Company, railroad supplies, 
Chicago, have added materially to their well equipped 
organization by electing Thomas H. Garland a vice- 
president. The attention of Mr. Garland will be di- 
rected to the development of car ventilating and refrig- 
erating devices, patented by him while superintendent 
of refrigerator service of the Burlington System. 
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ELECTRICAL EQUIPMENT OF ROYAL TRAIN ON 
SOUTH AFRICAN RAILWAYS. 

The Royal Train, comprising ten cars, which was 
placed at the disposal of the Duke and Duchess of 
Connaught during their recent tour in South Africa, 
was constructed at the Railway Workshops, Pretoria, 
Transvaal, 

The total length of the ten cars was 624 feet and the 
total weight 727,600 Ibs., or 363.8 short tons. 

The whole of the carriages were fitted with Stone’s 
Electric Lighting and Ventilating Installation, the to- 
tal number of lamps on the train amounting to 375, 
the electric fans numbering 24, the dining car being 
fitted with a power exhaust fan to remove any smell 
of cooking from the kitchen. 

The equipment of the Royal saloons consisted of 
44 electric lamps, tastefully arranged in electroliers 
and brackets of elaborate design plated with mercurial 
gilt and so oxidized to blend with the interior decora- 
tions, the shades being of maize colored silk of a tulip 
shape. 

Electric tail and side lights were provided, likewise 
a commodious dark room fitted with ruby electric 
lamps, and fans. A thorough system of bell communi- 
cation, with indicators, was arranged so that the occu- 
pants of the Royal saloons were in communication 
with the maids, valets, or footmen, and the indicators 
were so arranged to point out at a glance who was 
required and which compartment to go to, 

The various accessories fitted in connection with the 
electrical equipment were electric shaving water heat- 
ers, curling tong heaters, and cigar lighters, and a 
vacuum cleaner, all of which derived their current from 
the train lighting apparatus. 

The Royal train was also equipped with a complete 
system of telephones, telegraphic apparatus and phon- 
ophores, so that the Royal party were in constant 
touch with the outside world in case of urgent news. 


CAN YOU SPARE THESE COPIES? 


The fact that we are all out of copies of the “Rail- 
way Electrical Engineer’ for August, October and 
November, 1910, is an excellent indication of the pop- 
ularity of the paper, and as such is naturally very 
pleasing to us. But in order to complete our files we 
want to get hold of some of them. If you can spare 
them we will pay 25 cents each for a limited number 
of copies of these issues. If you will send us one of 
each we will extend your subscription 10 months. 


Mr. W. S. Taussig has been transferred from the 
Chicago office of the General Electric Company to the 
office of the General Electric Company of Téxaseear 
Dallas. As in charge of power machinery sales, Mr. 
Taussig has been in close touch with many of the 
railway electrical men in and about Chicago, who will 
greatly regret his departure. His~place in Chicago 
will be filled by Mr. A. I. Totten, who has formerly 
been engaged in similar work for the General Elec- 
tric Company in the eastern states. 


Dr. Frederick H. Millener, who has for the past two 
vears been conducting an experimental investigation of 
the possibilities of wireless telegraphy delivered a lec- 
ture before the New York Railway Club on Feb. 17. 
The title of Dr. Millener’s address was “The Applica- 
tion of Wireless as an Adjunct in Operation of Rail- 
roads.” Some details of the results of the experiments 
will be published in the April issue of the Railway 
Electrical Engineer. 
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General News and Personal Mention 


USE OF STREET CAR WATTHOUR METERS. 


As a guatd against waste due to carelessness of 
motormen in the operation of controllers, as a check 
upon motor efficiency and general car operation, the 
watthour meter’s usefulness has been generally recog- 
nized. 

It has been claimed by good authorities that the 
difference in K. W. H. used by different motormen on 
the same line and running the same equipment would 
vary from five to thirty per cent. Knowing that power 
is being wasted, the first step is to call attention to 
this waste by installing meters which will give an 
absolute record not only of the day’s, week’s or month’ s 
consumption—but also the consumption per trip. With 
this information steps can then be taken to educate 


Street Car Watthour Meter 


those men who are improperly operating cars. Aside 
from establishing a basis to imstruct the mtormen as 
to the proper operation of individual equipments, with 
watthour meters installed on every car on a particu- 
lar line or system, the total kilowatt-hours used would 
thus check against the station output, the difference 
between the totals being 1n transmission loss, leakage, 
etc. This is analogous to the comparison obtained 
between the total readings of the consumers’ meters 
in electric lighting service with the station output 
meters, and it has been found in such service that this 
comparison often affords the most accurate, and really 
the only method of picking out and hunting down 
indue losses in transmission, etc. 

Even with a few meters, shifted at intervals of a 
week or so from one car to another of a line, a series 
of readings could be obtained during the course of a 
few months, which would give a fairly good check of 
total car consumption against station output. This 
method might be practically as satisfactory, and con- 
siderably less expensive, to a railway company desir- 
ing to investigate the matter, as installing meters on 
all cars. 

The Sangamo Electric Company of Springfield, Ili- 
nois, placed on the market the meter illustrated here- 
with, after making exhaustive tests in regard to the 
amount of jarring, pounding and vibration which the 
mercury floated meter system would withstand. 

During the past two years the Mercury Flotation 
Type Meter has been in continuous service on elec- 
trically lighted steam railroad cars on practically every 
large railroad system in the United States. The 
meters have withstood the rough usage, jars, shocks, 
etc., without the slightest injury. 


In general, 


the mercury meter consists essentially 
of a disk-like motor element partly or entirely sub- 
merged in mercury, so that a current can be led in and 
out from this element by the mercury through fixed 
metallic contacts set in the walls of the chamber con- 


taining the mercury and disk. The reaction of cur- 
rent passing radially or diametrically across the arma- 
ture—-that is, the metallic rotating element—with a 
magnetic field properly set with respect to the arma- 
ture, will cause rotation, and this rotation will be pro- 
portional to the amount of current passing through 
the armature. 


Gill Selectors in Telephone Train Dispatching are 
described in Bulletin 501 just issued by the United 
States Electric Company of New York and Chicago. 
Telephone dispatching has been so rapidly adopted 
on the railways of the United States that it may not 
be surprising to learn that although the first installa- 
tion was put in service less than four years ago, more 
than 35,000 miles of line are now worked by this sys- 
tem. The Bulletin describes the development of the 
selective calling system particularly in its application 
to railway telephony and explains fully the functions 
and service of the Gill Selector and the answer-back. 
The selector is bridged directly across the telephone 
circuit and operated without the use of relays or local 
battery at the stations. The circuits and the outfits, 
fe calling with the local battery bell and the main 
line bell are described and illustrated and some facts 
regarding the economic advantages of substituting 
selective “telephone train dispatching for the telegraph 
sounder call are rather convincingly assembled. 


J. H. Cooke, manager of the Chicago office of the 
Buckeye Electric Company, is expected to return soon 
to Chicago. He has just recovered from a long siege 
of illness which forced him to spend some weeks at 
Hot Springs, Arkansas. D. H. Wyre, assistant mana- 
ger, has been in charge of the Chicago office during 
Mr. Cooke’s absence. 


The Moloney Electric Company of St. Louis has re- 
cently secured a contract from a Canadian electric rail- 
way for $268,000 of transformers. To handle this and 
other Canadian business the company has established 
a branch factory at Windsor, Ontario. 


In the mention of the Refillable Fuse Shell made 
by the Daum Manufacturing Company of Pittsburgh 
last month in these columns, the statement that this 
article is patented was unfortunately omitted. This 
error is now rectified. 


The Wagener Electric Mfg. Company of St. Louis is 
making some improvements in their Portable Test- 
ing Set for train Hghting. It is expected that the 
improved instrument will be placed on the market in 
the near future. 


The Electrical Engineers Equipment Company is 
distributing a new catalog containing some interest- 
ing data. 
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ELECTRIC TRAIN LIGHTING 
ECONOMY RELIABILITY EFFICIENCY 


These three all-important considerations are thoroughly 
demonstrated in the “Bliss” and “Moskowitz’’ Sys- 
tems of Electric Car Lighting. Actual figures obtained 
from operating conditions on a large number of railroads 
indicate conclusively the superior advantages of these 
two Systems over all others. 

ola lee ee Wile aol ON and =LOW EST 
OPERATION COSTS are assured to the purchaser. 


Communicate with nearest office for complete information. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


“Bliss System of Electric Car Lighting.” “National” Batteries. ‘Moskowitz System of Electric Car Lighting.” 
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U.S. LIGHT & HEATING COMPANY’S NEW 
REGULATOR. 


Patent No. 978,388 on Electric Lighting Apparatus 
was issued to James F. McElroy, assignor to U. S. 
Light & Heating Company, on Dec. 13, 1910. This 
patent covers certain improvements in the regulating 
device, which are explained by the inventor as follows: 


These improvements may be described as a means for 
varying the point in speed at which the generator cuts in or 
out of operation. I have made use of an automatic switch 
controlled by the generator potential and adapted to close 
when the voltage of the dynamo has reached a predeter- 
mined point. Heretofore this switch has always closed at 
the same train speed, say 20 miles an hour, and opened when 
this speed has been reached in slowing down. If the regu- 
lator were out of adjustment this might scmetimes result 
in overcharging the battery in a long daylight run, while a 
car given a night run with frequent stops might have its bat- 
tery underchareed. 

To remedy such a condition and also to adapt the car- 
lighting system more fully to different services, the pres- 
ent invention provides for connecting and disconnecting the 
generator with the lamps and battery at a plurality of speeds, 
the apparatus being adjustable to determine in advance the 
speed at which the generator shall cut in. This enables the 
generator to cut in at a Jower speed on local or relatively- 
slow service and at a higher speed on fast service, and adapts 
the car for performing ali services in the most economical 
manner. 

t is evident that if the generator cuts in at a speed of 35 
miles an hour instead of 20 miles, the car lamps will tend to 
ruii for a longer time on the battery and for a shorter time 
on the generator in any given run. The additional apparatus 
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necessary to effect this result is of a very simple nature and 
may consist of a manually-adjusted resistance or hand-rheo- 
stat in the generator shunt-field, which also contains the 
automatically-variable resistance in the generator regula- 
tor. Inasmuch as the voltage of the generator depends upon 
the amount of current flowing through the shunt-field, and 
the potential magnet controlling the cut-in switch is set to 
operate at a fixed voltage, it follows that by manually chang- 


ing the resistance of the shunt field I am enabled to increase 
or decrease the voltage resulting from a given speed and 
hence either postpone or advance the time of closing the 
cut-in switch. When the generator finally cuts in at the 
standard voltage, it charges the battery at the usual rate ir- 
respective of the adjustment of the hand-rheostat. In other 
words the rate of battery charging is controlled by the auto- 
matic generator regulator, and the hand resistance takes 
effect before the automatic regulator comes into operation. 
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EM, ELECTRICAL CONDUITS 


NATIONAL, ’ : 
TAL Annealed, bends easier — smoothest in- 


peers terior, fishes easier—threads, sharp, clean- 
cut, rust-proof; no re-cutting necessary; 


perfect grounding. 


Comprises all those features that pertain 
to the best in enameled conduit construc- 


tion. 


The Rust-Proof, Non-Corrosive Conduit Enameled Iron Conduit 


‘*NATIONAL”’ 
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A INTERWOVEN 
FATENTED ; 


FIRE-PROOF 
NAIL-PROOF 
RUST-PROOF 


Fon BRR REURRETS 
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“NEW FLEXDUCT”’ Artistic Appearance. Quickly FLEXSTEEL Armored Conductors 
The Tube that Terminates Tube Troubles and Easily Installed. Superior in Every Respect 
All ab larly i ted © All ab larly i ted 
and labeled under superrsion NATIONAL METAL MOLDING CO., Pittsburgh, Pa. 2st tecsca‘ttitrsarcrvsion 
Boston, Mass. Atlanta, Ga. Detroit, Mich. ‘ Chicago, Ill of Underwriters’ Laboratories. 
I Send for samples and catalogs. 


of Underwriters’ Laboratories. New York, N. Y. 
Send for samples and catalogs. OFFICES. | Denver, Col. Salt Lake City, Utah. an Francisco, Cal. 


OUR NEW BATTERY CONNECTOR 
IS MADE WITHOUT COPPER 
IS NON CORRODIBLE 
AND HAS NO RUBBER INSULATION. 
IT IS FLEXIBLE AND INSULATED. 
DETAILS AT YOUR REQUEST 


OLIVER ELECTRIC & MFG. CO. 


» 2219 LUCAS AVE. 
F. W. OLIVER , : T. B. ENTZ 
President ST. LOU S, ii OC. Manager 
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DARK TRAINS | | woe" gt ee 
ARE UNKNOWN | | ROTH MOTORS— 


are easily attached to machine tools or any 
On Any of the Roads Now Using other forms of machinery. 
Our New Train Connector with. BEARING BRACKETS can be turned around for wall 


or ceiling operation without disturbing the electrical 
connections. 


Automatic Loop Switch Are RELIABLE in every way. 


Nothing to Forget 


Indispensable 
to First-Class 
Train Lighting 


Fool Proof 


3 INTERCHANGEABLE 
COVER REMOVED WITH GIBBS TYPE 


DELTA-STAR ELECTRIC CO. 
ZX § W. iackeant ‘Boul. 


os CHICAGO 


Roth Bros. & Co. 


1388 W. Adams St. 136 Liberty St. 
CHICAGO, ILL. NEW YORK OFFICE 


Announcement 


A Full Line of 


66 S e 
Westinghouse Wire Type Tungsten Lamps” 
All Sizes—from 25 to 500 Watt 


Complete Stocks Carried in all Principal Offices 


The Only 2 Wire (ype slums alate 


WESTINGHOUSE LAMP COMPANY 


GENERAL OFFICE AND WORKS 


BLOOMFIELD,N. J. C 
P. O. BOX 128 


New York Works, 510-532 West 23d Street, New York City 
SOLD BY 


Westinghouse Electric & Mfg. Co. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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The Edison 
Storage Battery 


for railway train lighting 


Here is the 25-cell Edison equipment 
for 30 volts either straight storage 
or axle-generator leghting—it occu- 
pies 25 per cent less space under car 
body and weighs half as much as the 
16-cell lead battery of equal capacity. 


The cost alone of hauling the extra weight of the lead battery 
makes the Edison Battery cheaper to buy and operate than to 
accept lead battery equipment absolutely free of first cost—in spite 
of the fact that first cost of the Edison Battery is much higher than 
that of the lead battery. | 

Besides, the Edison is not subject to any of the ills common to the 
lead battery. It is not injured by over-charging, nor by standing 
idle either charged or discharged for any length of time. It is free 
from buckling, growth, sulphation and automatic discharge. It 
requires no expensive annual cleaning. It needs far less care and 
attention than the lead battery and its life is many times as long. 


| Write us today for full information 
Edison Storage Battery Company, 120 Lakeside Avenue, Orange, N. J. 
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“AXLE LIGHT” 


TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment Co, 


Western Offices 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 


pao miele, TELEPHONE NUMBER : 
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WITH WHICH IS INCORPORATED THE 


Electric Trunk Line Age 


The Official Journal of the Association of Railway Electrical Engineers 


CHICAGO : 1.00 D tic—$1.50 Forei 
Val o2 La Salle Street APRIL, 1911 TM oie eeenaeasinactey tree 


One of the 18 car battery charging panels of the new Pennsylvania Railroad Termi- 
nal, New York City, where KERITE is in use. 


erite Insulated Wire & Cable Company 


Incorporated by W. R. Brixey 


Hudson Terminal, 30 Church Street, New York 


Wastern Representative : Watson Insulated Wire Company, Railway Exchange Building, Chicago, Ill. 


No. 1IWX” t 
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THE 


WILLARD 


TRAIN LIGHTINGS 
BATTE RY 


OVER 


100,000 CELLS 
IN USE 


Write for Bulletins No. 31 and No. 32 patos 
e THE 


WILLARD 
SIGNAL 
BATTERY 


Hei i Conforms in every detail to Signal Association’s Standard 


i 4 i ETRE HE Hl iy Bi i | a f Hl Ay a 
Cut No. 2 Write for Bulletins No. 29 and No. 34 


———— =a ay 
— Le 
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Construction Result 


Absolute uniformity in the thickness of 
raised portions gives a perfectly even 
distribution of current over all the sur- 
face of the plate. 


Freedom From Buckling 


Correct proportioning of active surface. Maintained Capacity 
AMPLE RESERVE lead in active L Lif, 
portion. TEES ELEN 


TOTAL RESULT of these distinctive features together with 19 years experience in battery making— 
Low Maintenance Cost and Reliability In Service 


THE WILLARD STORAGE BATTERY COMPANY 
CLEVELAND, OHIO 


320 DEARBORN ST. 227 JEFFERSON AVE. 136 WEST 52nd ST. 
CHICAGO, ILL. DETROIT, MICH. NEW YORK 


> 
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Ai BA 
REFLECTORS 


FOR 
Car, Office and Station Lighting 


Center Light Fixture with No. 3463 Alba Reflector 


Produce soft white light; perfect diffusion without 
glare. Smooth finish — easily cleaned. Special 
designs upon request. Our Engineering Depart- 


ment is at your service. - 


Send for catalogue 


Macbeth-Evans 
Glass Company 


GPS ‘N 
: wy PITTSBURGH, PA. 


‘ ‘) Chicago Philadelphia New York 
Beet 


No. 3432 


No. 3421 


No. 3460 
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BUCKEYE 


TRAIN LIGHTING 
LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 
designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG DALLAS 
23 E. Lake St. 112 Fulton Bldg. 221 Linz Bldg. - 


equipment will increase the life of the 
battery and provide an absolute check 
on the entire equipment 


When applied to the operation of straight storage equipment 
the saving in current effected by the meter over that required 
when charging by the gravity method, will pay for the meter in 
three months. 


In connection with Head End or Axle Lighting Equipment, 
the Duplex Train Meter provides an absolute check on the 
operation of the equipment, ensuring proper charging of the 
storage battery, and more reliable operation of the whole equip- 
ment. It will show you exactly how much the storage battery 
is being overcharged or undercharged. 


Do You Know How And Where To Use Them? 


SANGAMO ELECTRIC COMPANY 
Springfield, Illinois 


April, 1911. 


What you want from an 
VCs lighting equipment is 


Light 


You want light in sufficient quantity 
and of prorer quality. 


You want this light when you want 
it and where you Want it. 


You want this light supplied at a 
minimam cost of labor, material and de- 
preciation. 


Weare furnishing a complete electric 
system from the generator to the lamps. 


We furnish a generator of ample capa- 
city for all the light you want. 


It is ready When you want tt. 


Our fixtures distribute the light Where 
you want tt, 


The careful consideration of each and 
every component part and operation in its 
relation to the efficiency of the system as 
a whole is the foundation principle in the 
design and manufacture of our electric 
equipment. 


This system is known as our B. C. S. 


The generator has the latest improved 
suspension, is positively dust-proof, easily 
accessible and has ample capacity for all 
service. The oiling device is positive, pro- 
viding ample lubrication, the pole changer 
is automatic and simple and the armature 
is designed according to latest improved 
practice with form wound coils, 
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Our dynamo regulator is designed and 
built to insure proper battery charge by 
perfect control of the generator output. 
This control is accomplished by a carbon 
pile resistance in series with the dynamo 
field, and is varied by the action of a current 


- and a voltage solenoid to meet the varying 


conditions of speed and battery charge. 
The constant normal rate of battery charge 
is lowered when approaching full charge 
and continues until the battery is fully 
charged, 


The generator cannot be overloaded as 
the output does not exceed that for which 
the regulator is set; but the maximum 
output is always available. 


The lamp regulator keeps the boltage 
constant on any number of lamps, from 
one to the full number in your equipment, 
by a variable carbon resistance in series 
with the lamps. 


All necessary connections and resist- 
ance units are located on the front of the 
regulator boards and easily accessible. 


Our one standard equipment meets all 
requirements and with minimum attention 
gives efficient service. Used with our latest 
electric fixtures equipped with “Safety 
Shadeholders” and “Corona Shades” an 
ideal illumination for railroad cars is ‘‘at 
your service.” 


The Safety Car Heating & Lighting Co. 


Philadelphia 


Chicago, Boston 


St.Louis 2 Rector Street, New York Montreal 


Washington 


San Francisco 
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The “AMERICAN” 


SPECIAL 
PULLEY. 


The Semi-Annual Con- 
vention of the Railway 
Electrical Engineers 


is scheduled for June 16 
and 17 at Washington. 
The M. C. B. Convention 
comes at Atlantic City 
the week following. 
The June issue of the 


Railway Electrical 
Engineer 


will be strongly in evidence at both. 
Better reserve space now. 


DATA 


is a3x5 card file magazine, owned and edited by 12 engi- 
neers engaged in practical engineering work of every kind. 


It contains, each month, 28 sheets of up-to-date engineer- 
ing information. You detach each sheet and place it in 
your alphabetical file where it is instantly available when- 
ever you wish. We would like to send you a sample copy. 


Your name on a postal card will permit us to do so. 


DATA 


92 La Salle Street Chicago, IIlinois 


Rubber Insulated 


SIGNAL WIRE CAR WIRE 


To Meet the Most Exacting Specifications 


COLONIAL 
COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


Standard Underground Cable Co. 


Pittsburgh, Penna. 
Boston NewYork Philadelphia Chicago St.Louis San Francisco 


Vol.e2; Noni 


(Patented) 


For Railway Car 
Electric Lighting 


While this pulley is made to meet 
the special demands of electric car 
lighting, its general principles are not 
different from the World-famous 
“American” Belt Pulley. 


It has been pronounced by experts 
the best of itsekind:= I hiss issebun 
natural as it is the “first cousin”’ to the 
“American” Wrought Steel Pulley. 

It is a parting pulley:—light, strong, 
easily put on or taken off, indestruc- 
tible, accident proof. 

Write for more explicit information. We will 
cheerfully send you our complete catalog showing 
the full line of our standard belt pulleys. Made in 


sizes 6 inchto 60 inch diameter: 2 inch to 36 inch 
face. Also made in sizes intermediate to those listed. 


/ 


THE AMERICAN PULLEY COMPANY 


MAIN OFFICE AND WORKS, PHILADELPHIA, U. S. A. 
CHICAGO BRANCH, 124 S. CLINTON ST. 
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There is 


Unusual Mechanical Strength 
in the “Tudor” Positive Plate. 


This battery plate, among all the various forms of 
Plante type of plate construction, has the unique distinction, 
of possessing the greatest mechanical strength. This fea- 
ture of superiority in the ‘‘TudOr’’ positive plate, particu- 
larly adapts it to car lighting service. The following are 
the features of superiority in this plate. 


An exact proportioning of the ribs. 

. The distinctive feature of through and through 
circulation of electrolyte. 

. Re-inforced features made possibe by its type 
of construction. 

. A large amount of reserve lead in the ribs. 

. A plate structure such as to give strength, to 
minimize growth and buckling and to decrease 
sediment. 


an w N= 


Railway electrical engineers will appreciate that these ee ee ae 
features of the ““WudOr’’ positive plate are such as will pha 
give long life. The “‘Tndor” Positive Plate 


Engineers interested in car lighting will find “Catalog C,” a copy of which 
can be procured from any of the Sales Offices, to contain useful information 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1911 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SEATTLE LOS ANGELES SAN FRANCISCO PORTLAND, ORE. TORONTO 


A Special Subscription 
Offer 


To make sure that every railway man interested in electricity will take advantage 
of this opportunity to provide himself with the best and most valuable up-to-date 
information on his work we are offering to send new subscribers the RAILWAY 


ELECTRICAL ENGINEER from April 1911 to June 1912, inclusive ¢Y 
on receipt of one dollar accompanying the attached blank. UY 2 
Remember that this is the only paper devoted to electricity on the Z ae 4 
steam railway—to electric traction under trunk line conditions. &% oy 
< 4 Se 
O J oe” 
€ SO Re 
< Sy. © < 
RAILWAY ELECTRICAL ENGINEER PLE NS 
¢ (e Var 
ad — SOE ae 
A Journal for,the Railroad Man of Tomorrow ¢Y eS NS & of. 
4 aNo S Pe ~~ 
92 La Salle St. Chicago, Ill. oe. eee 
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MAKING A STIR 


is commonly supposed to be the only function of a fan. How- 
ever important this function may be, it is not the only thing that 
a fan should do. 


When installed in the ceiling of a car 


THE JANDUS GYROFAN 


draws in a steady stream of pure, fresh air and distributes it 
equably throughout the body of the car. Ventilation is perfect 
and positive at all times and is independent of the speed of the 
train or outside atmospheric conditions. 


The Jandus Gyrofan is more than a fan—it is a scientific 
ventilator. It is being used on the best trains of the best rail- 
ways. It is the best, the handsomest, the most scientific of all 
breezemakers. 


- Write us your conditions, we can help you. 


THE ADAMS-BAGNALL ELECTRIC COMPANY 


New York Philadelphia Pittsburg 
Chicago Atlanta Montreal 


Vol.-2, Now de 
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In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineerng De- 
partment equipped with research and 
development Laboratories 


Quality in expert supervision and testing of the 

y pert sup ing 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


The Banner Electric Company, The Brilliant Electric Company, Bryan - Marsh Company, 


ngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 
The Buckeye Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
Cleveland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Inc. Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General Inc. Lamp Co., Jaeger Elec’l Mfg. Co., 
Fostoria, Ohio Cleveland, Ohio ; N. Y. City 
Monarch Inc. Lamp Co., + Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
Shelby Electric Co., Standard Elec’! Mfg. Co., Sterling Elec’! Mfg. Co., 
Shelby, Ohio Warren, Ohio Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Elect. & Specialty Co. 


N. Y. City Chicago, Ill. Toronto, Ont. Canada Warren, Ohio 
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ODEIDA 


That every railway in the 
country is using the 
“ONEIDA” Steel Pulley 
for car lighting is as good 
a recommend for it as 
we know of. 


Made in any size from 17" to 23" in 
diameter, inclusive; with or with- 
out flanges; standard bore 7%", or 
as ordered. Send for Literature. 


Oneida Steel Pulley Co. 


ONEIDA, N. Y. 


Non-closable on Overload Circuit 
Breakers which will not permit 
being held in closed position 
against overload or short circuit, 
are being more universally used 
as they are fool-proof against the 
abuse of careless operators. 


The 
Philadelphia 
W. C. Jessup, = - 120 Liberty Street, New York 
H. W. Mac Vaugh - - 1122 Park Bidg., Pittsburg 
H. F. Darby, Jr., - 1555 Monadnock Block, Chicago 
Burton R. Starr. - - = - Seattle, Wash. 
Eccles & Smith Co., San Francisco Los Angeles 


Portland, Ore. 
Electric Manufacturing Sales Company, Denver, Colo. 
W. L. Upton Co., Brown-Marx BhMg., Birmingham, Ala. 
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Muralt & Go. 


Engineers 


NEW ENGINEERING BUILDING : : ANN ARBOR, MICH. 


We have handled considerable electric work of magnitude for 
others. 


For instance, we have just finished the construction of a 293-mile, 
110,000-volt, power transmission system for the Government of the 
Province of Ontario, Canada. 


Will you give us a chance to handle the next piece of work that 
comes up in your line? 


COMMERCHZ. 


ipawwese—— STORED SUNLIGHT i 4 2 


ACETYSENE: 
IS THE BEST AUXILIARY 


HE popularity of electric car.lighting depends to a certain extent 
ff upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 


Booklet “C’’ on request. 


THE COMMERCIAL ACETYLENE CO. 


Moda 


80 BROADWAY, NEW YORK 


BRANCHES: ———— 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONTO 
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Gould Storage Battery Company, 


GOULD 
CAR 
LIGHTING 
BATTERIES 


341-347 FIFTH AVE., NEW YORK 
THE ROOKERY - CHICAGO 


GOULD 
AXLE 
SYSTEM OF 
LIGHTING 


GOULD COU PLER COMPAN 


341-347 FIFTH AVE., NEW YORK 
9 THE ROOKERY =- CHICAGO 
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TERMS OF SUBSCRIPTION 


United States, Canada and Mexico Per Year, $1.00 


OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way practice. : 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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The Telephone Number. 

I N Nebraska at one time there was a bill prepared 
for the legislature forbidding the use of telephones 
for train dispatching. The bill was supposed to 

have been inspired by the telegraphers’ union. It never 

became a law for obvious reasons. 

The contention of the telegraphers was that the in- 
troduction of the telephone put them out of work and 
tended to lower wages. The first objection is much the 
same as would be that of a snow shoveler objecting to 
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the use of a snow plow. Foolish as it may seem it is 
an objection that has been put in the way of nearly 
every inventive improvement ever made. As a matter 
of fact the telephone does not lower wages. That the 
ability to send and receive the Morse code should con- 
stitute a man a skilled workman is manifestly absurd. 
The qualities required in a good station operator make 
this mere mechanical accomplishment so unimportant 
that the ambitious man should be glad to see it stricken 
from the list. 

Anyhow, regardless of the changes it may cause in 
the personel of the railway operating force or the hard- 
ships it may cause in a few exceptional cases, the tele- 
phone for train dispatching has come to stay. And it 
is with this thought, and with the idea of making clear 
why it has come to stay that this issue of the RAITL- 
WAY ELECTRICAL ENGINEER has been made a 
Telephone Number. 


A Standard of Illumination. 


Recent speakers on the subject of car illumination 
in general and railway car illumination in particular 
have emphasized the need of having some definite 
standard of good illumination towards which the de- 
signers of lighting systems could work. The need is 
real enough. All progress is made by first finding out 
what is wanted and then taking steps to get it. But 
when it comes to finding out just what illumination 
is wanted the engineer is confronted by a difficult 
problem by reason of two variables in the equation. 
These are (1) color of car furnishings which causes 
variation in general brightness and (2) individual taste 
which causes one man to find inadequate and condemn 
lighting which another man will find ample and praise. 
In spite of these difficulties it ought to be possible to 
find what amount of illumination best suits the aver- 
age man. The selection and general adoption of a 
standard amount would not only greatly aid the work 
of the car lighting engineer, but it would educate the 
traveling public to a common standard which would 
meet with general approval. 


Shop Section—Announcement. 
le is safe to say that very few engineers fully under- 
stand the development which has taken place in rail- 
way shop design. Not but what enough has been said 
and written on the subject. Every shop in the country 
has at some time or other been described in one or more 
of the technical journals. The trouble is that these de- 
scriptions have been scattered and occasional, so that it 
has been impossible to get from them a broad general 
view of the whole shop situation and the reasons for 
the changes in design. 
Although there are comparatively few men who fully 


_ understand the shop situation we believe there are many 


who would like to do so and for this- reason we have 
planned our Shop Section as follows: 

Ten of the largest and most typical railway shops 
equipped with motor drive will be described. These 
descriptions will appear in chronological order—that is, 
the shops will be described in the order in which they 
were installed. Each description will follow the same 
definite outline so that comparisons between them may 
be made at a glance. The last article of the series, ap- 
pearing in March, 1912, will summarize all that may be 
learned from a careful study of the particular cases 
and show not only what changes have taken place in 
shop design, but also why they have taken place. 

We feel sure that no series of articles could be of more 
interest to those in charge of railway shop operation 
than this will be. The series will begin in the May issue. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


CONVENTION DATES. 

A slight change has been made in the dates for the 
June Convention. The dates will be June 16 and 17 
instead of June 15 and 16 as announced last month in 
these columns. 

The Annual Convention will open with a reception 
Monday evening, November 6th, and _ will continue 
from the %th to 10th inclusive. The entire nineteenth 
floor has been reserved for the convention. The exhi- 
bits will occupy the large ball room, and the meetings 
will be held in the Red Room, which the members will 
recall as having been the scene of the banquet at the 
last three conventions. 


EXECUTIVE COMMITTEE MEETING. 


The Executive Committee met in Chicago March ist 
at the Great Northern Hotel. Reports of progress by 
the different committes were received and a number 
of applications for membership passed upon. 

The Committee on Illumination met March 15 at the 
Chicago Press Club. There was a full attendance and 
considerable progress was made. 


CAR LIGHTING CLUB. 


The March meeting of the Car Lighting Club, held 
Wednesday evening, March 15th, was the best attended 
in the history of that or ganization, due largely to the 
efforts of two men, Geo. B. Colegrove and H. G. Myers, 
who made a personal canvass of the car lighting men 
in the Chicago yards in the two weeks preceding. Over 
80 men were present. 

The club was disappointed in not hearing the address 
of Mr. Chamberlain, who was unable to be present, but 
this gave opportunity for several interesting talks by 
other speakers. 

Mr. Geo. H. Stickney read parts of a paper presented 
before the New York Section of the Illuminating Engi- 
neering Society on “The Allegheny County Soldiers’ 
Memorial. ” He said that the illuminating effects se- 
cured in this building by judicious use of many different 
light sources of various colors had opened up a new 
world of possibilities in decorative lighting. 

Mr. A. J. Sweet, who is engaged in special research 
work in railroad lighting for the Holophane Company, 
pointed out the difficulty of fixing a standard for good 
illumination. In an absolutely black room 4 candle- 
foot on the reading page has been found to ne amply 
sufficient. As the surrounding light increases the light 
requirement increases till some rooms require as much as 
5 or 6 candle-feet. 

There are two factors in lighting: 

1. Intensity of illumination. 

2. Efficiency of perceiving apparatus, the eye. 

The problem is how to make the eye most efficient. 
This is accomplished when each object is illuminated to 
the minimum intensity required. Any excess over this 
amount lowers the efficiency of the eye and is a positive 
evil. 
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The word “glare” is used in two entirely different 
senses. First, to mean the unpleasant effect of a bril- 
liant light source, and second, to mean the lowering of 
eye efficiency. The first effect is produced only by 
light sources within an angle of 25 degrees from the 
line of vision. 

J. R. Cravath made some general remarks on illu- 
mination, saying that the rather slow progress of the art 
of illuminating engineering on the railroads was prob- 
ably due more to a lack of appreciation on the part of 
the public than to a lack of knowledge on the part of 
the men in charge. 

After the speechmaking was over an informal mixer 
was held. It was decided to hold the meetings of the 
club hereafter regularly on the third Wednesday of every 
month. The place of meeting will be the Chicago Press 
Club on Dearborn street, between Madison and Wash- 
ington. 

The next meeting will be held April 19th. The sub- 
ject for discussion is “The Cost of Car Lighting and 
How it Should Be Figured.” Mr. D. J. Cartwright is 
scheduled to speak. 


RAILWAY TELEGRAPH SUPERINTENDENTS. 


The annual convention of the Association of Railway 
Telegraph Superintendents will be held this year at Bos- 
ton, June 19-23, inclusive. 

This association has been in existence since 1882 and 
has dene much toward the improvement of telegraph 
service. The developments of the last five yeares indi- 
caie that its work in the future will lie more with the 
telepiene than with the telegraph. .At the last meeting 
of the Western Division, held in St. Louis, Jan. 26, 
1911, there was considerable discussion on this particu- 
lar point. In starting it Mr. E. A. Chenery, superin- 
tendent of telegraph of the Missouri Pacific, said: 

“The one subject that is always of interest to the 
railway telegraph superintendent is the use of the tele- 
phone. It is of interest not only because we feel that 
this association is the father of it, but also because it 
has taken so well that a railroad in this country now, 
I believe, is considered somewhat of a back number if 
it has not one or two circuits in contemplation or in 
working order.” 

Cnotinuing the same subject, Mr. W. W. Ryder, gen- 
eral stiperintendent of telegraph on the New York Cen- 
tral Lines, said : 

“T don’t think there is any necessity of my making an 
argument in favor of ehe telephone. I believe you are 
all on my side. On the roads with which I am asso- 
ciated, the managements are certainly strong advocates 
of the use of the telephone, and they have allowed us 
to make considerable progress during the last year, more 
particularly along the line of the use of the telephone 
for dispatching purposes, but not confined to that alone. 
We are getting into the handling of way office messages 
in the same manner, and hope to do more on “el line 
this coming year.’ 

Mr. H. D. Reed, superintendent of telegraph on the 
St. Louis & San Francisco, said in part: 

“We have today 750 miles of duplicate circuits, that 
is, both a dispatching and a message circuit. In addi- 
tion to these we have a phantom circuit over the entire 
750 miles. Our longest circuits are about 200 miles. 
We find that the telephone relieves congestion on dis- 
patching as well as on message circuits. I think, with 
Mr. Ryder, that there is as great an improvement in 
handling our message service as there is in handling 
our trains. The phantom circuit has proved a great suc- 
cess. 


The Selector in Railway Telephone Service 


By J. W. BARNEY 


For more than half a century the electric telegraph 
has been in use on American railways and none can 
gainsay the value of the service it has performed. The 
developments of the past five years indicate the rise 
of a new instrument which, by reason of its greater 
efficiency and economy, seems destined to supplant 
the telegraph in meeting the constantly increasing 
exaction of the expedition and safeguarding of train 
movements. 

The genesis of its development was a recognition of 


’ the weakness and limitations of the telegraph system 


The Gill Type Selector 


as related to signaling the operator at the point with 
which communication was desired and the fact that 
all other business on the circuit was necessarily at a 
standstill while this was in progress. To remedy these 
objections systems of selective calling were devised, 
and it is worthy of remark that the chief factor in the 
spread of telephone train dispatching is the utilization 
of a device originally designed as an adjunct to tele- 
graph service. 

The new art is that of telephone train dispatching 


with the aid of selective calling, and allied with it, 


though still in its swaddling clothes, is the science of 
selective signalling and the absolute control of train 
movements by the dispatcher without dependence 
upon the obedience of orders by station operators. 
Visitors at the Railway Appliances Show at the Coli- 
seum next week will have an opportunity to inspect 
some of the apparatus by which these results may be 
attained. A brief sketch of them, necessarily incom- 
plete on account of the limitations of space, is here 
given. 
First, why a selector? The Morse call is unsatisfac- 
tory for several reasons, notably because it must, of 
necessity, be repeated until the, office called is raised, 
and this to the exclusion of all other business over 
the line. While the line is in use for calling offices, 
its use by a large number of operators is prevented. 
These operators must remain within hearing of the 
call, and are thus unable to perform other work about 


the station. To reach a station at any time of the day 
or night two operators must be employed. 

It was early surmised that an economical and satis- 
factory practice would be to raise offices by means of 
a continuously ringing bell but many attempts showed 
that this was not feasible, as in the code ringing first 
attempted it was impossible to ring a bell at the office 
desired without at the same time ringing a bell at 
every other office on the circuit. The first step out of 
the difficulty was a selective calling system. 

This brings us to the second consideration, What 
is a selector? Selective apparatus 
in common use may be divided into 
two general classes, based upon the 
method of operation and disting- 
uished as mechanical and electro- 
mechanical. The electro-mechani- 
type is so much more used than the 
other form that 1t may be consid- 
ered as the most advanced product 
Of thesart: 

The selector may be described as 
a device by which the electric cir- 
cuit of any one of a number of au- 
dible or visible signals or other elec- 
tro-mechanical devices associated 
with a telegraph, telephone or oth- 
er‘ electric line, may be controlled 
from a distant point, without affect- 
ing any of the other apparatus or 
devices associated with the same 
line. One of these selectors, the Gill 
type, is shown in the accompanying 
Citogm Uhes wholes thinggis>small 
enough to slip into the top of a silk hat. The whole 
mechanism is mounted on a porcelain base and in- 
closed by a transparent glass cover, hermetically 
sealed to the base. Its essential features are a combin- 
ation wheel and a time wheel, suitably governed by a 
magnet, levers and detents. Just as a combination lock 
will open only to its own setting, so the selector can be 
operated only by impulses of a predetermined number 
and sequence. The combination wheel differs in its 
teeth cutting in every selector on a circuit, and while a 
calling impulse sent over the wire actuates every select- 
or, yet it will not go to the contact position and operate 
to call an office unless its individual combination is made. 
_ The function of a selector is to discriminate and se- 
lect from among the calls going over the circuit, those 
applying to its particular station; to turn over the work 
of calling the operator or agent to a bell. But a single 
call is necessary with this system. The bell at the sta- 
tion, including, if desired, an extension bell in outlying 
station buildings or in the operator’s lodgings, may be 
rung by local battery or by the main line calling circuit, 
and the signal may be made to ring continuously or 
until cut off by the operator responding or by ihe dis- 
patcher, or may be arranged to ring for a certain time. 
Provision is made for assuring the dispatcher that the 
call has’ been received at the station whether it is an- 
swered or not. In telegraphic calling the telegraphic 
answer-back repeats the call back in Morse characters 
and records, for the benefit of the absent operator, calls 
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received up to four in number. In telephone train dis- 
patching the call at the distant station is plainly heard 
through the head receiver. 


The selector in telegraph service is connected to the 
front or back contacts of the main line telegraph relays. 
The way station telegraph equipment is as shown in the 
illustration, where the selector is at the left of the relay. 
The calling may be done by Morse key sending over the 
line a predetermined number of impulses of current, 
properly spaced between each group of impulses, as the 
proper spacing may be acquired with a little practice. 
The preferable method is to use an automatic calling 
key. In this key the sending of 
the proper combination of impuls- 


es is accomplished by a_ simple 
train of gears operating a cir- 
cuit breaker, somewhat — similar 


to the familiar district telegraph 
box. A number of these keys are 
preferably assembled in a_ cabi- 
net at the dispatcher’s office, like 
that shown. 

By giving the handle correspond- 
ing to the station desired a quar- 
Lene ruin themsionalepellieat ethics 
station may be operated in a few 
seconds time, without any of the 
other stations on the line being 
affected. Furthermore, this call- 
ing may be done while a tele- 
phone conversation is being car- 
ried on over the wire. Automatic 
calling keys are used in telegraph, = 

telephone, and signal service. 


The telephone had been in common use for more 
than a generation before it was seriously considered 
for train dispatching. It had already come into use in 
other branches of railway service and the selector had 
been used with the telegraph. The first serious consid- 
eration of the substitution of the telephone for the tel- 
egraph in train dispatching was apparently that given 
in the discussion at the meeting of the Association of 
Railway Telegraph Superintendents, in June 19 
when much interest in the possibilities in this direction 
was expressed. 


Three months later the New York Central installed 
and put in service between Albany and Fonda, N. Y., 
the first telephone train dispatching circuit equipped 
for selective calling. The selector used was similar to 
that shown in the illustration. The Federal law had 
imposed limits on the working hours of railway employ- 
ees concerned in the movements of trains, and a short- 
age of telegraph operators ensued. Although the rural 
telephone service was - well developed throughout the 
United States, telephone engineers and manufacturers 
had so far overlooked the railway field that when a re- 
liable selective telephone calling system was wanted by 
the railroads the largest manufacturers of telephone 
equipment were unable to supply their needs, and it 
remained for the original inventor of the selector, Ed- 
win R. Gill, and his associates to adapt the telegraph 
selective device to the operation of the telephone. 


The physical differences between the telegraph and 
telephone systems of train dispatching are that the lat- 
ter calls for the use of two copper wires in place of one 
iron wire, and telephone and selective calling apparatus 
in place of telegraphic apparatus. The operating dif- 
ferences are that orders are transmitted by speech in- 
‘stead of by the Morse code, and the stations are called 
‘selectively and distinctly instead of by a_ telegraphic 
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sounder. The orders are issued orally by the dispatch- 
er to the operator, or operators, word by word, in some 
cases words and figures being spelled letter by letter in 
order to insure accuracy. The dispatcher writes the 
order in his book as he dictates it to the operators, thus 
regulating the speed so that it may readily be copied. 
The same form of order is used as heretofore and oper- 
ators receiving orders repeat them to the dispatcher 
for checking, the same as with the telegraph. 

As a result of the troubles experienced with early in- 
stallations, it was decided to wind the selector so that 
it can be bridged directly across the telephone circuit 


Telegraph Operator at a Way Station 


and operated without the use of relays or local batter- 
ies at the stations, and without causing a loss in tele- 
phonic transmission. 

The two circuit diagrams make clear the forms of 
installation generally used in train dispatching. In call- 
ing with the local battery bell, two dry cells are pro- 


Automatic Calling Cabinet 


vided at each station, They are used for ringing the 
bells only, as the current for the operation of the selec- 
tors is furnished from the main signalling battery locat- 
ed usually in the dispatcher’s office. On some roads it 
is considered that a louder and more insistent signal is 
obtained from a bell operated by the local battery than 
from one operated by the main signal battery. 

With the main line bell circuit arrangement no bat- 
teries are used at the stations to ring the bells, as both 
the selector and bell are supplied ae current by the 
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main signaling battery. This arrangement reduces the 
station apparatus to a minimum and removes the dry 
batteries as a possible source of local trouble. The 
main line bell arrangement causes a slightly larger flow 
of current from the main signaling battery every time 
a station is called, but as high resistance bells are used 
and as but one bell is in circuit when a station is called, 
the increased current draft 1s not objectionable. Stor- 
age cells are preferred for the main signaling battery. 

The half-tone cut shows the interior of the station 
box outfit for calling by the main line bell. The large 
numbered coil over the selector is a universal resistance 
coil affording, according to the connections any resist- 
ance desired from 0 to 25,600 ohms. In addition to 
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telephoning and operating the selectors over a telephone 
line, a through telegraph circuit may be obtained over 
the same wires without interfering with either of the 
telephone conversations or the operation of the select- 
or. In other words, during a telephone conversation, 
the bell at another station may be rung and a telegraph 
message be sent between the terminal stations, all occur- 


Station Box Outfit 


ing simultaneously and without interference with any 
of the three kinds of service. 

Telephone train dispatching ‘provides a means of util- 
izing in the railroad service the knowledge and training 
of employees who may have become incapacitated for 
continued service in train operation who are still able to 


operate a telephone. With the selective systems and 
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telephone train dispatching such a man becomes the 
equal of a Morse operator so far as the transmission 
of intelligence and the dispatching of trains is con- 
cerned plus the experienced railroad man. 

A conservative estimate shows that with telephone 
dispatching the dispatcher transacts his business in 
about one-half the time required when the telegraph 
was used. Actual competitive records taken on suc- 
cessive ‘days on a western road showed that, as com- 
pared with the telegraph, the telephone handled 20 per 
cent more orders in an average of less than 59 per cent 
per order, of the time required by telegraph dispatch- 
ing. The expedition of train movement amounted on 
a road about 400 miles long, to a saving of one and a 
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half to two hours time in freight train movement be- 
tween terminals. Telephone dispatching means the 


getting of cars back to terminals much quicker than 


can possibly be done on a heavy division with the tele- 
graph. 

Selectors are working in train dispatching service in 
circuits up to 276 miles in length. Their constancy of 
service may be evidenced by the statement of a rail- 
way system with over 600 selectors in service, which re- 
ports that many of its circuits have been operated one 
or two years without a single case of selector trouble 
and that difficulties with the selectors will not average 
one per circuit per year. 


EXTENT OF TELEPHONE TRAIN DISPATCH- 
ING. 


Although it is only about five years since the first 
railway train dispatching telephones were installed, 
there are today over 35,000 miles of railway operated 
by their use. These lines are in every sort of territory 
from the densely populated with very heavy traffic to 
the deserts of the west. 89 per cent of the Lake Shore 
and Michigan Southern’s mileage is dispatched by tele- 
phone; 46 per cent of the Michigan Central, 50 per 
cent of the Big Four, 65 per cent of the Lake Erie and 
Western and 100 per cent of the Chicago Indiana 
Southern and Indiana Harbor Belt Lines. The Santa 
Fe has ordered equipment sufficient to equip over 4,600 
miles of its line. About 20 per cent of the Illinois 
Central is already so equipped. Practically all train 
movements on the Delaware, Lackawanna and West- 
ern are directed over the telephone. The Great North- 
ern has over 1,500 miles of train dispatching telephone 
circuits, or about one-fourth of its total mileage. The 


- Pennsylvania has considerably over 1,000 miles, about 


20 per cent of its lines. And this is but the beginning. 


THE PRENTICE SYSTEM OF WIRELESS 
TRAIN CONTROL. 

The Prentice System of train control of which Frank 
W. Prentice is inventor and patentee has been sticcess- 
fully tried out on the Canadian Pacific Railway at West 
Toronto. The installation consists of eight blocks, from 
2,000 to 4,500 feet each and has been in continuous serv- 
ice since Mar. 25, 1910. It is claimed that the operat- 
ing cost does not exceed two cents per day per block. 

In an actual test made on Dec. 8, 1910, train of 12 
loaded freight cars traveling at a rate of 45 miles per 
hour was brought to a standstill under a full head of 
195 pounds of steam in 1300 feet, or about 30 seconds. 

There are two parts to this system: First, that part 
which is on the track, and second, that part which is 
on the train. 

The essential features of the track portion (Fig. 1), 


Wireless on the Railways 


The part of the system which is carried upon the 
engine consists of: 

(1.) The main antenna, nineteen feet long, suspended 
from the boiler braces by three hangers, the antenna 
consisting of aluminum plate four inches wide, and 
hanging directly over the wave wire, two inches above 
the level of the pilot or seven inches, from the indurated 
trunking. 

(2) <A pick-up antenna suspended in a like manner 
on the right-hand side, suspended beneath the cylinder 
cocks, thirteen inches outside of the rail and directly 
over the pickup wave wire at the end of each block. 

(3) A turbine generator giving six volts and twenty 
amperes of current for supplying the working force of 
the wave responsive apparatus. 

(4) .The train control mechanism, the salient feature 
of which is the coherer (Figs. 2, 22 and 23), consisting 
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Fig. 1. Diagram of Wireless Track Circuits. 


are the track circuit and the generator of the wave. The 
generators, as a whole include the transformer T, the 
condenser C, and the discharge points PP, commonly 
known as oscillators. One of these generators is placed 
at the end of each block, and a wave wire is extended 
for a block length in the rear. The wave wire that is 
used is No, 12 aluminum, and is run in a trunking in 
the centre of the track, midway between the rails. The 
generator is controlled by the track circuits of the block 
in advance. As long as the flow of current through the 
track circuits is not broken or short circuited, the a. c. 
relay R, keeps the generator connected with the a. c. 
feed wires, stepping the 110 volts up to 22,000 volts 
which causes a static discharge to continuously take place 
between the oscillators, P.P. Connected to the oscilla- 
tors will be noted the wave wire, W, and pick-up wire, 
U, extending along the track in the relative positions 
shown. All the track blocks are provided with the or- 
dinary form of vane type relays and a. c. track circuits. 

The wave wire W, is insulated from the track, and 
its preferred position with reference to the track is along 
the middle of the ties as shown. On single track the 
wave wire is placed near the end of the ties. The maxi- 
mum length of the wire which can be charged with one 
oscillator is measured by miles, so it is plain that the 
lengths of the blocks are governed, in actual operation, 
only by the requirements of traffic. The maximum dis- 
tance for a. c. track circuits is 16,000 feet, while that 
of d. c. track circuits is 3,000 feet. 


of a wood fiber receptacle having a hole in the center, 
and two lugs inserted in its bottom ™% inch apart, the fil- 
ings being placed in this space. 

The coherer is rotated upon an axle through ninety 
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degrees of space by a solenoid rack and pinion, being 
held in the upright position two seconds each time, in 
which position the wireless wave makes the coherer a 
conductor, closing the master relay, 15. The coherer is 
in operation constantly as long as an engine is in serv- 
ice. The master relay opens and closes every three 
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seconds when the wave is being received. Connected 
to the master relay is a series of ten hold relays, 3 to 12, 
inclusive. These relays will hold their magnetism one 
second each after the current is broken, and being in 
parallel series relay 12 releases its contact ten seconds 
after the master relay ceases to be operated by the wave 
controlling influence. 


5 
Relay No. 7, when closed, energizes solenoid 13, whose 


Frank W. Prentice. 


plunger holds closed valve 19, which prevents the air 
from the main reservoir blowing whistle, 20. 

Relay 11 through its contacts energizes solenoid 14, 
which through its fulcrumed solenoid holds closed bal- 
anced valve 18, preventing the escape of air from train 
line through a one-inch port. 

Solenoid 14 is also subject to control by a push button, 
21, located in cab of engine, by the engineer. 
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Track Wireless Control Installation. 


Relay 12 has a front and back contact and a common 
connection with coherer 17. When relay 12 is closed 
its common is in connection with the main wave wire 
antenna under the engine, and when disengaged is in 
connection with the pickup antenna located under the 
steam chest. 
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When the engine enters the wave zone the wave is 
caught by the pick-up antenna, reaches the coherer 
through its contact on relay 12, closes master relay 15, 
which in turn closes relays 3 to 12. The engine is now 
under control of the wave and as long as the wave is 
being received master relay 15 will be opened and closed 
every 3 seconds; consequently relays 3 to 12 will remain 
closed. ; 

If there is a train standing in front of the oncoming 
train, the wheels of the standing train short circuit the 
current and stop the wave. The coherer fails to receive 
the wave and the master relay, 15, remains open. In one 
second relay 3 opens and relays 4, 5, 6 and 7% open 
successively, each one second later. In 5 seconds after 
entering the block solenoid 13 drops its valve, 19, and 
whistle, 20, starts blowing. Four seconds later relay 
11 opens, de-energizing solenoid 14, the train line valve 
is opened, and the air brakes are being applied to engine 
10 seconds after the danger zone is reached. 


WIRELESS TELEPHONE EXPERIMENTS ON UNION 
PACIFIC. 


On February seventeenth, Dr. F. H. Millener, of 
Omaha, Nebraska, told the New York Railway Club 
something of the wireless experiments he has been mak- 
ing on the Union Pacific. These experiments have 
been in progress for the last four years. The problem 
is to supplement the electric automatic block signals] with 
wireless telephones so that traffic will never be need- 


Locomotive Equipment for Wireless Control. 


lessly delayed through failure of signals to operate cor- 
rectly. 

Some extracts from Dr. Millener’s interesting paper 
follow : 

On a railroad an _ electrically-controlled automatic 
block signal must work at least 100,000 times without a 
failure. The hundred thousandth time, perhaps, it may 
go wrong. The lighting of an arc lamp or some atmo- 
spheric disturbance may cause the signal arm to fly up 
and the signal to be set at “danger.” The engineer of 
the train that it halts has to wait until he gets orders 
to proceed. On these rare occasions when the signals 
go wrong the track may be clear; but the engineer does 
not know anything about what is ahead of him except 
what the signal tells him. Therefore, he waits. The 
delay may be so long that traffic may be delayed in an 
ever lengthening line from the point where the signal 
has stopped the movement of the trains. This costs the 
railroad more or less money. It means the loss of the 
productive labor of a great many employees and the 
idleness of a lot of rolling stock, as well as annoyance 
to travelers and shippers. 

Now the Union Pacific has the finest system of block 
signals of any railroad in America. Perfect as it is. 
however, there is this remote but possible element of 
delay that must be eliminated. The Union Pacific de- 
cided that the only way to do so was to devise some 
means by which an engineer in his cab could “call up” 
the train dispatcher’s office and find out what was 
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wrong. Therefore, about four years ago, I was asked 
to devise a means of overcoming this difficulty. The 
solution seemed to be in wireless communication by 
telephone. 

We have been prosecuting these researches ever since 
then. The conclusions we have reached have been satis- 
factory. Wireless telephony from a moving train is more 
than a practical probability and within a year or so 
from now it will a feature of the daily operation of 
trains on the Union Pacific. If we save one fruit train 
from freezing it will pay the cost of practically the 
whole installation. More than that, however, it will 
make travel by rail even safer than it is now on the 
safest of railroads. With properly constructed wireless 
stations there is no chance of failure. There will be no 
more trouble with the block signals, no delays or annoy- 
ances because wires have been blown down by storms, 
or anything of that sort. 

Two of these wireless stations will be established 
soon, one at Sidney, Neb., and the other at Cheyenne, 
Wyo., 103 miles apart, where the line is a single track. 
We expect to keep up communication with moving trains 
between these stations and others that are to be estab- 
lished. These wireless stations will be close to the 
train dispatchers’ offices, so that communication may be 
established quickly whenever it is necessary. We have 
discovered, through our experiments, that wireless 
waves will follow the direction of the rails farther than 
in any other direction and more closely. It is well 
known that they will follow a stream of water or me- 
tallic conductors better than they will pass over wooded 
country or even a treeless plain, and that these waves 
work better in stormy weather than when the skies are 
clear. 

The wireless telephone that we have devised and have 
been using in Omaha is sufficiently powerful that mes- 
sages may be received from a considerable distance 
simply by attaching the receiving apparatus to an ordin- 
arv umbrella, which is held over the head of the person 
who gets the message. He may be on top of a moving 
train or walking about the yards. The tones of the 
human voice are reproduced perfectly—far better than 
by the ordinary telephone. The ordinary telephone 
“head set” is used by the person receiving. The ribs 
of the umbrella correspond to the antennz or aerials. 
Using an umbrella for this purpose, however, is a 
wasteful method, because it requires more electricity. 
Therefore, it must not be inferred that all our train 
employes will carry umbrellas in the future. 

During our investigation in wireless telephony we 
made a thorough study of what is called the “speaking 
arc’ in connection with generators capable of produc- 
ing currents as high as 350,000 alternations per second. 
As a result of these researches we developed a bank of 
six arc lights which we caused to talk and give forth 
musical sounds, when persons spoke or musical instru- 
ments were played into the telephone transmitter. 

Another thing we did in the course of our research 
work was to take an electric truck weighing 5,500 
pounds and run it around the shop yards at Omaha by 
wireless waves. The car was equipped with an aerial 
and we ran it at four different speeds, forward and 
back, under perfect control. 


WIRELESS IN RAILWAY SERVICE.* 
By Lee De Forrest. 


Experiments conducted at New Haven. Conn., and 
Toronto, Canada, demonstrated the correctness of my 


*Abstract from an article in the ‘‘Telephone Engineer.” 
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view, that the track rail system, including the mass of 
telegraph or telephone wires along the right of way 
served not only as a conducting zone or wave chute 
along which the electric waves preferred to travel, but 
also acted as a net to catch waves coming transversely 
and obliquely towards the right of way, and then dis- 
tributing in both directions along the track a sur- 
prisingly large amount of electric energy. On account 
of the directive action of the telegraph wires it is easy 
to pick up strong wireless telegraph signals by a wave 
detector connected to a short horizontal wire stretched 
parallel and near to the telegraph wires, and at a sur- 
prisingly large distance from the wireless station. 


From this it is easy to understand how a track-side 
wireless station, using. a horizontal antenna, a wire, 
say, 100 ft. long fastened to two or three telegraph 
poles, can communicate with another track-side sta: 
tion similarly arranged, and distant 20 or even more 
miles from the first. Obviously one or both of these 
stations can be located on board a train, and in such 
case the horizontal antenna wire can, as I have dem- 
onstrated, be run inside the cars, of heavily insulated 
wire, parallel to the bell cord. This is, of course, pro- 

By this arrangement it would be a comparatively 
simple matter to telegraph regularly to and from ex- 
press trains, over a distance of, say, 40 miles (20 miles 
on each side of the track-side station); but the ex- 
pense of carrying a telegraph operator on board, more 
than the cost of the equipment entailed, would greatly 
limit the application in practice. 


With the wireless telephone, however, the case be- 
comes very different, so different in fact that it is my 
firm belief that ere many years the telephoning to mov- 
ing trains, and especially to locomotives, will become a 
very common, or well-nigh universal, adjunct to our 
elaborate railroad safety appliances. For such a pur- 
pose a long distance of communication will be quite 
unnecessary—in fact, undesirable. Consider a rail- 
toad system equipped with the block system, with 
signal stations or towers at mile intervals; a small 
wireless telephone transmitter capable of half-mile 
communication, and utilizing the inductive or “wave- 
chute” action of the existing telegraph wires, would 
cost little to install, little to operate and be so simple 
as to add practically nothing to the training of the 
signal operator. A horizontal antenna wire would be 
extended to the first or second telegraph pole stretched 
3 ft. below the lowest telegraph wire; the earth con- 
nections would be directed to the track rails. On the 
locomotive or over the locomotive and the first coach 
will extend an insulated wire as easily coupled up 
when making up the train as is the air brake at present. 
In the cab a small box is fastened containing a tuning 
coil and a simple crystal wave detector; connected to 
this is a single head telephone receiver with head 
band attached, or a telephone receiver with rubber air 
pad is fastened to a short arm at a point where the 
engineer can easily rest his ear against it. The body 
of the locomotive, of course, supplies the earth con- 
nection. This system would enable the signalman to 
talk direct to the engineer for a period of one to four 
minutes, and add immensely to the probability that he 
will perceive the proper signal. or enable him to re- 
ceive orders or information which the semaphore can- 
not possibly communicate. The engineer could not, 
of course, reply, except by whistle. It would appear 
that by this appliance it will be generally quite un- 
necessary for a train to stop merely to receive dis- 
patcher’s orders. 


Telephone Selector Resistances 


On the Dope Sheet, page 238, will be found a table 
of resistances to be inserted at each station in a train 
dispatching or message circuit in order that a current 
of .010 ampere may pass through each selector. In 
computing this table certain factors have necessarily 
been taken as fixed. It has been assumed that the in- 
terval between stations is 5 miles and that the circuit 
is made up of No. 9 B. & S. Guage hard drawn copper 
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wire. This wire has a diameter of .1144 inch, and a 
weight per mile of 208.88 pounds. Ordinarily it is 
spoken of as 210 pound wire. Its resistance is 4.18 
ohms per mile or 8.37 ohms per circuit mile. The re- 
sistance of the circuit between any two stations is there- 
fore practically 42 ohms. 

This size of wire is standard for circuits of this sort. 
The five mile interval is a fair average of the condi- 
tions occurring in actual practice. 


Electric railways, especially those paralleling steam 
roads and competing with them for through traffic, 
find fast train schedules an important factor in secur- 
ing their share of the business, and any slight decrease 
in the running time between terminal points usually 


Fig. 1. Train Dispatcher’$ Office at Salem 


results in a corresponding increase in business.’ On 
all railways, especially those on which the limit of 
safety and capacity of the equipment has been reached, 


The method of computation is extremely simple. The 
resistance of each interval x the current flowing in this 
interval gives the resistance for that section. The total 
resistance to be inserted at any station equals the sum 
of the resistances of the sections between the station 
and the dispatcher’s office. 

This can readily be seen by reference to the accom- 
panying diagram for which acknowledgement is made 
to Mr. W. E. Harkness. 

The table is computed for each station up to 12 on 
circuits containing from 2 to 30 stations and on every 
other station from 12 to 30 . As the exact resistance is 
not required the resistance at any station can be found 
with sufficient accuracy by taking from the table the 
resistance at the station the distance of which from the 
dispatcher’s office is most nearly that of the station re- 
quired. 

For instance, suppose a 4 station circuit with stations 
6, 11 and 15 miles distant, respectively from the dis- 
patcher’s office. The exact resistances would then be: 


Station Interval Current Resistance 
Miles Amperes Ohms 
1. (Dispatcher) 6 .030 265 
2. 5 .020 115 
3. 4 O10 30 
= 0000 


The exact resistance would be 265, 115 and 33 ohms, 
whereas the resistances taken from the table would be 
42,126 and 252 ohms, which is sufficiently close for all 

_ practical purposes. 


An Electric Railway’s Telephone Equipment 


a good system of dispatching and an efficient, reliable 
system of communication between all parts of the 
system has resulted in not only better running time 
but a better maintenance of schedules. 

An excellent example of how an efficient system of 
communication will quicken train service and aid gen- 
erally in handling the business of the road is afforded 
by the New Hampshire Electric Railway on_ its 
lines operating around Haverhill, Lawrence, Lowell, 
Nashua, Hampton Beach, Salisbury Beach and inter- 
mediate points. This railway system uses the tele- 
phone in connection with its train dispatching to con- 
nect the repair shop with the various car houses, to 
connect the power house with the rotary stations and 
for general purposes, such as reporting defects in cars, 
track and overhead lines, and ordering supplies for 
various car houses. 


Main Telephone Circuits. 


The telephone system is divided into two general 
divisions corresponding to the divisions of the road, 
namely, the Eastern and Western Divisions. In the 
Eastern Division, which is subdivided into the East- 
ern New Hampshire and Eastern Massachusetts Di- 
visions, the main switchboard is located at Amesbury, 
with pony switchboard at Plaistow and the Amesbury 
‘and Salisbury car houses. This division covers about 
sixty miles and the road is equipped with twenty-eight 
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telephones. The Western Division is made up of five 
subdivisions— 

Canobie Lake, 

Haverhill-Salem, 

Salem-Pelham, with branches to Nashua and Low- 
ell, 

Salem-Lawrence, and 

Haverhill Junction. 

The main switchboard is located at the Salem car 
house, with pony boards at the Pelham car house 
and at the general offices of the company at Haverhill. 
This division of the road is 47 miles in length and is 
equipped with thirty telephone stations, in addition to 
those in use at Canobie Lake Park. 

Auxiliary Telephone Circuits. 

There are also two other telephone circuits, one 
connecting the car house at Salem with the ma- 
chine shop and the houses of the master mechan- 
ic and superintendent, the other a circuit parallel- 
ing the high tension transmission lines, which sup- 


Fig. 2. Telephone Equipment at Siding 


plies the power for the road. The power for operat- 
ing the trains is generated at Portsmouth, New 
Hampshire, and transmitted at 13,200 volts, alternat- 
ing current, to sub-stations at Dover, Stratham, Plais- 
tow, Amesbury, Salem, Methuen, Pelham and Hamp- 
ton, where it is converted to 600 volts, direct current. 
The telephone line paralleling the transmission line’ 
is 55 miles in length and is equipped with telephones 
at each rotary station. The high tension patrolman 
always carries a portable telephone and by cutting in- 
to the line, can connect with any point desired. 

The dispatchers at Salem and Amesbury can keep 
in constant touch with the power house at Ports- 
mouth and each of the rotary stations. In case of a 
breakdown on the high tension circuit, if a rotary 
station gets damaged during heavy storms, the heads 
of the departments can be notified at once and the 
nereara steps taken to clear the trouble immediate- 
y. 
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Although the Canobie Lake Division is the shortest, 
being but 1.5 miles in length, it is one of the busiest 
divisions in the system during the summer from the 
fact that an amusement park is located at Canobie 
Lake. 

Canobie Lake Park comprises approximately 50 


acres of land and forest, having its frontage on Can- 


obie Lake. It is easily reached by trolley from all 
points in New England. This park is situated in the 
town of Salem, New Hampshire, 45 minutes’ ride from 
the cities of Haverhill, Lowell and Nashua, and 30 
minutes’ ride from the city of Lawrence. The manage- 
ment caters especially to societies, churches and or- 
ganizations, to whom special inducements are offered. 
It is estimated that approximately 500,000 people 
were in attendance at this park during the season of 
1910. 
Method of Dispatching. 

The dispatcher for the Western Division is located 
at the Salem car house (see Fig. 2), and from this 
point he controls all the cars on this division. The 
telephone equipment here consists of a Western Elec- 
tric switchboard of thirty-line capacity, with trunk 
lines running to pony switchboards located at Haver- 
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Fig. 3. Form Used for Train Orders 


hill and the Pelham car houses. At each siding and at 
other important points along the line there is a tele- 
phone booth (see Fig. 3), in which is installed a tele- 
phone set, a lightning arrester and an Egry tripli- 
cate copying machine. This machine makes three 
copies of each order, one of which goes to the con- 
ductor, another to the motorman, and the third winds 
up within the machine, which is locked and is used 
to verify any reports should occasion arise as to just 
what the order was. The conductor after receiving 
his orders from the dispatcher writes them out and 
then repeats them back to the dispatcher, who gives 
O. K. and puts down the time on his train sheet. Fig. 
4 shows one of the forms used. The dispatcher enters 
his orders on a regular train sheet similar to that used 
on steam roads, and he is held responsible for the 
Service. 

This system of dispatching is used on both Eastern 
and Western Divisions, when extra cars are run over 
the various lines. When the regular schedules are in 
force, all cars pass at designated points and dispatch- 
ing orders are not given except for the control of line 
or construction crews, during delays or when accidents 
occur. A 

The switchboards and telephone apparatus of the 
entire system was furnished by the Western Electric 
Company, which has supplied numerous electric roads 
with telephone apparatus in addition to over fifty of 
the largest steam roads in the country. 


New European Single Phase Locomotive 


We are very much pleased at being able to present 
to our readers this month the first pictures and a de- 
tailed description of a highly interesting European 
electric locomotive just completed. We refer to the 
single-phase alternating-current locomotive built by 
the Maschinenfabrik Oerlikon for the Swiss Loetsch- 
berg Railway, which connects Bern with the Simplon 
by way of the Bernese Oberland. 

The line is today operated by steam from Bern, via 
Thun and Spiez, to Frutigen. Electric operation is at 


with the full quota of increase in fixed charges due to 
the extra investment in electrical equipment. 

The Loetschberg line is built with a ruling grade of 
2.7 per cent, and the electric locomotives are required 
to draw a train of 310 metric tons (about 340 Ameri- 
can tons) up this 2.7 per cent grade at a speed of 42 
kilometers (26% miles) per hour. 

Trial runs already made with the first electric loco- 
motive, illustrated in Fig. 1, showed the following: 


Operated at an electric pressure of 15,000 volts and 
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present being introduced between Spiez and Frutigen. 
Beyond Frutigen lies the Loetschberg, forming part 
of the chain of snow mountains which separate the 
Bernese Oberland from the Valley of the Rhone. This 
chain is now being pierced by the Loetschberg tunnel. 
As soon as the tunnel can be finished, the entire line 
will be electrically operated. 5 
It is interesting to note that electricity as motive 
power was decided upon, partly because the greater 
power of the electric locomotive permitted the use of 
a steeper grade than would have been advisable with 
steam, but principally because a very careful investi- 
gation showed that the cost of operation will be ma- 
terially less with electricity than with steam. 
Electrical energy can be bought from the already 
existing Kander River Power Plant near Spiez at about 
one cent for the kilowatt-hour delivered at the power 
house switchboard. The same plant furnishes elec- 
trical energy to the well-known three-phase railroad 
from Thun to Burgdorf, which has been electrically 
operated by the three- phas® system ever since 1898. 
Cost figures obtained from the latter road proved be- 
yond the possibiilty of a doubt that electrical opera- 


tion with electricity at one cent per kilowatt-hour 


was cheaper for the Loetschberg Railway than steam 
operation, even when electric operation was debited 


New Loetschberg Single Phase Locomotive 


at a frequency between 15 and 17 cycles per second, 
this locomotive can develop continuously 2,000 horse- 
power at 42 kilometers (2614 miles) per hour, and a 
tractive effort of 13,000 kilograms (28,600 pounds). 
The speed can be regulated readily from zero to 70 
kilometers (4374 miles) per hour. The starting trac- 
tive effort can be increased to 15,000 kilograms (33,- 
009 pounds). 

The total weight of this locomotive is 88 metric 
tons (about 97% American tons), all on drivers. The 
total length is 15 meters (50 feet). 

The iocemonne is built upon two bogie trucks, each . 
with three driving axles, somewhat “similar to the 
Pennsylvania direct- current locomotives, but, where 
the Pennsylvania locomotive has its cab divided into 
two parts, one for each truck, this Swiss locomotive 
uses one single cab placed on top of the two trucks. 


ihe general arrangement is very well shown in 
Pigs 
Fig. 2 shows one of the trucks with the cab re- 


moved and one of the motors exposed. 

Each truck has one motor of 1,000 horsepower, 
mounted well up on the truck frame. High-speed 
motors are used, running at 510 revolutions per min- 
ute, and they are geared to jack shafts with a ratio 
of 3.25 to 1. Gear and pinion are made of a special 
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erade oi forged Siemens-Martin steel and the teeth 
are cut in double herring bone fashion with well 
rounded angles. 

The jack shafts are placed eleven inches above the 
driving axles and are connected to the latter by 
means of driving rods nine feet long, the three pairs 
of drivers being connected together by means of par- 
allel or side rods. : 

The high-speed motor shaft is six feet above the 
rails. It is thus seen that the center of gravity is 
relatively high, without, however, being extreme in 
this respect. 

Each locomotive half is independent of the other 
and has its own current collecting device, its own 
transformer, its own motor and its own switches, but 
the control circuits are so arranged that either or both 
halves can be governed from a common controller at 
either end of the locomotive. 

Fig. 3 shows the interior of one of these controller 
stands, which looks truly ship-shape in its neat and 
simple arrangement. Immediately in front of the 
motorman are the handles for the control of the elec- 
tric equipment? to the richt ares those stomecue air, 
against the walls between the windows are the gauges 
for air and eléctricity, and. behind hin Gisa neat 
switchboard which gives control of the various auxil- 
lary electric circuits. 

In cases of emergency he can entirely cut out one 
of the motors and run the locomotive with the other 
one alone. 

A novel feature lies in the fact that the locomotive 
is built primarily for operation on single-phase cur- 
rents, but can be used on three-phase or direct-cur- 
rent circuits as well. For operation on three-phase 
currents, the two transformers are connected on the 
Scott principle, each motor receiving single-phase cur- 
rents from its own transformers. The locomotive can 
thus be operated, for instance, on single-phase cur- 
rent in the stations and on three-phase currents on 
the line. 


B 


Electrical Equipment. 

The motors, which weigh 19,200 pounds each, in- 
cluding reducing gear, are of the 12-pole compen- 
sated series type, designed -to operate on 450 volts 
alternating or 400 volts direct current, without spark- 
ing at the commutator. The magnetic field of the 
motors is so dimensioned that, even during a start 
with maximum tractive effort, the pressure between 
commutator segments will not exceed 4 volts. Car- 
bon brushes are used which do not cover more than 
three segments at any time. Resistances between 
armature winding and commutator segments have 
been omitted, and these connections have been made 
of very large cross section, so as to insure great me- 
chanical strength and low temperature. By the use 
of auxiliary commutating poles the operation has been 
made practically sparkless at all speeds and loads. 
The motors are arranged for artificial cooling, and 
thus operated their heating under continuous load 
does not exceed 62° C. for the commutator, 60° for 
the stator and 75° for the rotor. The efficiency be- 
tween half and full load has been found to be 90 per 
cent, the power factor at all speeds above about 20 
miles per hour is 95 per cent. The motor frame is 
made in two halves. It is interesting to note that the 
air gap is only 8 millimeters (a little more than one- 
tenth of an inch), but the thickness of the babbit in 
the bearings is 2 millimeters, so that in no case is 
there any chance for the rotor to rub against the 
stator. 

The transformers are of 1,000 kilovolt-amperes ca- 
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pacity each and arranged for cooling by means of air 
blast. Fig. 4 shows one of these transformers in de- 
tail. The 15,000-volt primary terminals are plainly 
seen in front, the 450-volt secondary terminals on top. 
There are eight of the latter and each is provided with 
its own switch or contactor mounted on the trans- 
former and operated by relay circuit from the con- 
troller. The two transformers thus offer 16 different 
secondary pressures, corresponding to 16 different 
speed positions on the controller, from zero to 43 
miles per hour. There is a special secondary tap for 
about 300 volts for the electric heating circuit which 
requires a maximum of 100 kilowatts. The trans- 
formers weigh 12,100 pounds each, and it was estt- 
mated that by using air-cooled transformers in _pref- 
erence to oil cooled, a saving in weight of practically 
2 tons per transformer was effected. The efficiency 
of these transformers is above 95 per cent for all loads 
between 200 and 1,300 kilovolt-amperes. 

As auxiliary apparatus the locomotive has a motor 
generator with storage battery to furnish direct cur-~ 
rent for train lighting, an 8-horsepower series motor 
to operate the air compressor which furnishes com- 
pressed air for the brakes and the control mechanism, 
and a 10-horsepower motor which operates the blower 
to keep the motors and transformers cool. 


Fig. 2. Truck, Showing Mounting of Motor 


This very interesting locomotive owes its origin 
to the initiative of Mr. L. Thorman, the well-known 
Swiss engineer. It is extremely well conceived in its 
general features and carried out with the greatest pos- 
sible care in every detail. 

The use of a high-speed motor with gear reduction 
and air blast cooling has permitted a great reduction 
in weight. The makers estimate that a slow speed 
motor would have been at least 50 per cent heavier 
and would have required at least 50 per cent more 
space, besides involving a considerably higher mag- 
netizing current and a greater pressure between com- 
mutator segments, which would have made commu- 
tation much less satisfactory and would have increased 
maintenance and repairs. 

The decrease in weight is very material and impor- 
tant. Where former single-phase locomotives could. 
show only about 10 horsepower per ton, this Loetsch- 
berg locomotive weighs 97 American tons and devel- 
ops 2,000 horsepower, or about 20/4 horsepower per 
ton. 

It is interesting to compare this with the latest 
direct-current and three-phase locomotives and to see 
what the latter could have done on the Loetschberg 
in the way of handling its traffic. 
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Comparison of Hauling Power of Single-Phase, Di- 
rect Current and Three-Phase Locomotives. 


The Pennsylvania direct-current locomotive weighs 
165 American tons and develops 4,000 horsepower. Or 
each half weighs 8244 tons and develops 2,000 horse- 
power. In either case, 2414 horsepower per ton. 

The Giovi three-phase locomotive weighs 66 Ameri- 
can tons and develops 2,000 horsepower, or 30% horse- 
power per ton. 

A locomotive weighing 97 American tons—the 
weight of the Loetschberg locomotive—if built for di- 
rect current along the lines of the Pennsylvania loco- 
motive would therefor develop about 2,400  horse- 
power, and if built for three-phase currents along the 
line of the Giovi locomotive it would develop about 
2,900 horsepower. 

The 2,000 horsepower Loetschberg locomotive can 
haul a train requiring a tractive effort of 28,600 pounds 


2,000 XK 3875 
at 2614 miles per hour ( ———==2614). 
28,600 


A direct-current locomotive of the same weight 


Fig. 3. Transformer of Loetschberg Locomotive 


could draw the same train at 31% miles per hour, and 
a three-phase locomotive could do it at 38 miles per 
hour. 

This shows an increase in speed of 20 per cent in 
favor of direct current and of 45 per cent in favor of 
three-phase traction. 

It is possible, however, that no higher speed than 
2614 miles per hour is desired or permissible on the 
Loetschberg. If this is so, then the comparison can 
be made as follows: 

At 26% miles per hour the 2,000 horsepower 
Loetschberg locomotive can exert a tractive effort of 
28,600 pounds, of which 6,600,pounds are required for 
the moving of the locomotive and 22,000 for draw- 
ing a train of about 340 American tons. 

At the same speed a direct-current locomotive of the 
same weight would exert a tractive effort of 34,300 
pounds. Deducting 6,600 pounds for moving the loco- 
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motive, as above, there remain 27,700 pounds which 
could be used for drawing a train of about 430 Ameri- 
can tons. 

A three-phase locomotive of the same weight would 
at the same speed exert a tractive effort of 41,500 
pounds, or, aiter allowing the same 6,600 pounds for 
the locomotive, a net drawbar pull of 34,900 pounds, 
which is sufficient for hauling a train of 540 American 
tons. 

Thus we find an increase of hauling capacity, at the 
same speed, of 26% per cent for the direct current and 
59 per cent for the-three-phase locomotive as com- 
pared with the single-phase locomotive. And these 
values are well within actual practice. A 97-ton loco- 
motive with all its weight on drivers is good for at 
least 42,500 pounds tractive effort on the basis of the 
usual conservative coefficient of adhesion of 22 per 
Gent : 

If the example of the Loetschberg locomotive were 
tollowed and high-speed motors with gear reduction 
and air-blast cooling were used for the direct cur- 
rent and the three-phase locomotive, their respective 
hauling capacity would be still greater. 

Summarizing, we find on the basis of actually built 
locomotives the following comparative values: 


Fig. 4. Cab of Loetschberg Locomotive 


Speeds that can be attained by a 97-ton locomotive 
while developing a tractive effort of 28,600 pounds 
(gtade 2.7%) : 

Single phase, 2614 miles per hour, 100% 
Direct current, 314% miles per hour, 120% 
Three phase, 388 miles per hour, 145% 

Train weights that can be hauled by a 9%-ton loco- 

motive at 2614 miles per hour (grade 2.7%): 
Single phase, 340 tons, 100% 
Direct current, 480 tons, 126144% 
Three phase, 540 tons, 159% 


STORAGE BATTERY CARS FOR BRANCH 
LINES. 


The use of the storage battery car for branch line 
services is being strongly advocated by manufacturers. 
It is claimed that these cars can be operated at a total 


-expense of not more than 15c per car mile. This fig- 


ure seems rather low in view of the comparatively low 
efficiency which has so far been shown by actual tests. 


The Practical Operation of Direct Current Motors 


Machinery of any kind requires care and adjustment 
to get it into smooth running order, and this applies 
with especial force to continuous current motors. Even 
if the maker has carefully tested and adjusted it before 
shipment, as is customary, it is possible that the motor 
may have been mistreated in transit or has been im- 
properly set up and adjusted. 

If it has been changed in any way since leaving the 
factory the motor should be closely watched when first 
started, and new machines should have the bearings well 
oiled and be run for two or three hours with light loads 
or no load until everything looks right. After the motor 
is in good running order it should require no attention 
beyond cleaning, oiling and protection from overloads. 
The latter is of a special importance since overloading 
is the cause of most motor troubles. If the field coils 
and bearings are too hot to be touched with the bare 
hand there is danger, and the motor should be stopped 
instantly. 

Starting Rheostats. 

For machine shop work most stationary direct current 
motors are shunt wound because they must operate at 
definite speeds under variable loads on constant poten- 
tial systems. The field coils of such motors are wound 
with fine wire, offering high resistance to the flow of 
current and reducing the quantity, and the field strength 
is constant because the voltage is practically constant. 
Hence, no trouble will probably occur, due to connecting 
the field coils to the circuit. The armature winding is 
made up of heavy wire or copper bars and the resistance 
is very low, being only about .2 ohms for a 10 horse- 
power 220 volt motor, so the rush of current at starting 
might be from 10 to 20 times normal full load current. 
The armature resistance is made low to get high effi- 
ciency and uniformity of speed. .To reduce the starting 
current, a rheostat or “starting box” must be connect- 
ed in series with the armature to introduce resistance 
into the circuit when starting the motor. The proper 
connections for motor starting rheostats are shown in 
Fig. 1, these being right for both shunt and compound 
wound motors. 

An examination of the drawing will show that the 
field circuit is never opened by operating the rheostat. 
This not only prevents the injurious sparking which 
would take place, due to opening a circuit containing 
electromagnet coils, but also insures sufficient field exci- 
tation to enable the armature to generate a counter 
E. M. F. and reduce the rush of current from the line 
when the main switch is closed. The contact arm of the 
rheostat should be on the left-hand button of the dial 
when starting, in this case, and gradually moved to the 
right until held by the release magnet, shown on the 
right. This operation for starting the motor should 
take about 30 seconds and cuts out the resistance in 
series with the armature, thus allowing the motor to 
come up to full speed and generate sufficient counter 
E. M. F. to reduce the armature current to normal. 
Upon failure of voltage from the line the release mag- 
net loses its power and a spring on the contact arm 
pushes it back to the starting position. 


Speed Regulation. 

Shunt wound d. c. motors run at practically constant 
speed on constant potential circuits, even with varying 
loads, the speed dropping only about 4 per cent in a 
10 h. p. motor while increasing from no load to full 
load. The simplest way to reduce the speed of a shunt 
motor is to insert resistance in the armature circuit, 
reducing the current by “using up” the voltage in the 
resistance, and dissipating this energy in the form of 
heat. 
quired and the speed will vary considerly with the load 
unless the rheostat is adjusted as the load changes. 

Another method is to vary the amount of flux or 


FUSES 


SW/T CH 


Fig. 1. Shunt Motor Connections 


“lines of force” passing through the armature. An 
increase in the number of lines will reduce the speed 
and a decrease in the flux will cause the armature 
to speed up, so by inserting resistance in series with 
a properly designed field winding the strength of the 
field may be varied and the speed controlled. This is 
the method usually adopted because the current passing 
through the shunt field coil is very small, from 2 to 
5 per cent of the armature current, and a smaller rheo- 
stat may be used. This has the disadvantage of causing 
increased sparking at the brushes on account of the 
weakened field at high speeds, so smaller torque must 
be expected of the motor when the speed increases. 
Hence, in order to give constant horsepower at any 
speed, the motor has to be made large enough to develop 
its full rating at high speed and will develop more at 
slow speeds. This accounts for the fact that variable 
speed shunt motors are so large in proportion to their 
capacity. 

The multiple voltage system is sometimes used, the 
speed being in proportion to the voltage applied to the 
armature if the field strength be kept constant. This 
can be done by connecting the field coils across the out- 
side wires of a three wire circuit and then connecting 


This is wasteful, since a large rheostat is re-- 
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the armature from middle to outside for slow speed and 
across the outside wires for high speed. Intermediate 
speeds must be obtained with resistances in the arma- 
ture circuit. It will readily be seen that by having a 
large number of wires, with different voltages between 
them, a great range of speeds could be obtained. But 
this entails the use of complicated controlling devices 
for the motors. 


Series Motors. 


For cranes, elevators, motor cars, etc., series motors 
are used because of their high starting torque. Their 
speed is controlled by means of a resistance inserted in 
series with them on the main circuit. This must be 
bulky and of the same current carrying capacity as the 
motor and line. Speed reduction is obtained at the cost 
of the energy dissipated in the rheostat. If two motors 
are used together, as on yard locomotives or motor cars. 
it is customary to start with them in series and later 
connect them in parallel for higher speeds. When in 
series the speed will be reduced one-half, because each 
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Small Boring Mill with Individual Motor Drive 


motor receives half voltage, if the torque be kept the 
same. 

Compound wound motors are also used for elevators 
and hoists because they possess many characteristics of 
series motors. They are motors with both series and 
shunt field coils and the speed varies less with the 
load than in series motors. 

They are operated like shunt motors by means of 
rheostats. Drum controllers are used for cutting in and 
out the resistance sections of the rheostats for machine 
tool motors of over 3 h. p. because they are more rugged 
and better protected than plain starting boxes, although 
large sized boxes are made forssome purposes. 


PLANS FOR THIS SECTION. 


As mentioned in the editorial columns the plans for 
this section include a series of articles descriptive of and 
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co-ordinating the leading electrical railroad shop instal- 
lations of the country. These articles are to begin in the 
May issue, and will follow the order in which the installa- 
tions were made. The end in view is to have so complete 
and concise a set of descriptions that from a reading of 
them it will be possible to obtain a clear, accurate view 
of the history and development of electrical operation 
of railroad shops. 


INDIVIDUAL MOTOR DRIVE FOR SMALL 
BORING MILL. 


All manufacturers of machine tools have begun to 
modify their designs to include the individual electric 
motor as an integral part of the machine. Many 
manufacturers have made radical changes to secure 
the best results from the use of the motor. One of 
the latest designs that includes a motor is illustrated ; 
it is the 30-inch vertical boring mill with a Westing- 
house adjustable speed direct current motor. 

The motor is mounted on a bracket at the top of 
the machine, thus raising the motor out of the way, 
so that there is no chance for the metal chips to fall 
into the motor, as when the motor is located on the 
floor. The motor is belted to a friction clutch pulley, 
which replaces the core pulley used with belt drive. 
The clutch is controlled by a lever, so that the machine 
itself may be shut down without stopping the motor 
if but a short stop is to be made. 

A 4-horsepower adjustable speed Westinghouse type 
“SA” direct current motor with a speed range of 400 
to 1,600 r. p. m. is used, and its speed is controlled 
by a Westinghouse drum type machine tool controller 
with sixteen speed notches. 

The machine can take work 32 inches in diameter 


_and 16 inches in height, where a chuck is used, and 


1? inches with the plain table. The table speed ranges 
in sixteen steps from 3 to 106 revolutions per minute. 
The turret slide has a vertical travel of 21 inches and 
may be set at any angle up to 30 degrees on either 
side of the vertical. A graduated scale attached to the 
slide is provided to indicate the depth of holes, ete. 

The five-sided turret has holes 24% inches in diam- 
eter and also %-inch tapped holes for attaching special 
tools. In addition to the regular clamping device for 
the tool holder shanks, special provision is made to 
keep the tool holders from twisting under heavy cuts. 
The lock bolt is of hardened steel ground perfectly 
true, and works in a hardened and ground steel index 
ring. Taper gibs of special design allow any wear in 
the lock nut to be easily and quickly taken up, thus 
keeping the turret holes in perfect alignment with the 
main spindle. 

A friction brake operated by foot power permits the 
ready stopping of the machine with the table in any 


desired position. 


The mill is made by the Colburn Machine Tool 


Company, Franklin, Pa. 


W. H. BEATTYS LEAVES WESTINGHOUSE CO. 


W. H. Beattys, the well known and popular railroad 
representative of the Westinghouse Electrical & Manu- 
facturing Company in Chicago, resigned on March Ist to 
take the position of manager of the Chicago office of 
the National Brake & Electric Company, of Milwaukee, 
Wis. This company makes a specialty of electrically 
operated air compressors for use in operating air brakes 
on electric cars. His place with the Westingho'1se com- 
pany has been taken by Mr. Tarkington, formerly of the 
Pittsburg office 
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‘National BATTERIES 


THE STANDARD ANT GAPAGIT 
BATTERY FOR 
CAR LIGHTING 


ANY TYPE 
ANY METHOD 


9? STORAGE 


SERVICE OF ASSEMBLY 


(Co tes JMS SU ane IN TWO- i eae 
AD-LINED TAN 


BLISS - SYSTEM - MOSKOWITZ 


ELECTRIC TRAIN LIGHTING 
ECONOMY RELIABILITY EFFICIENCY 


These three all-important considerations are thoroughly 
demonstrated in the “Bliss”? and “Moskowitz” Sys- 
tems of Electric Car Lighting. Actual figures obtained 
from operating conditions on a large number of railroads 
indicate conclusively the superior advantages of these 
two Systems over all others. 


PERFECT REGULATION and LOWEST 
OPERATION COSTS are assured to the purchaser. 
Communicate with nearest office for complete information. 


The United States Light and Heating Co. 
General Office: 30 Church St., New York 


“Bliss System of Electric Car Lighting.” “National” Batteries. ‘Moskowitz System of Electric Car Lighting.” 
NEW YORK CHICAGO BUFFALO CLEVELAND DETROIT ST.LOUIS BOSTON SAN FRANCISCO 


General News and Personal Mention 


RAILWAY APPLIANCES EXHIBITORS. 


The week of March 20 will see the annual exhibit at 
the Coliseum of manufacturers of railway appliances. 
These cover such an extensive field that not all of them 
will be of interest to any.one man. Among those which 
will catch the eye of the electrical man are the following: 

Adams & Westlake Company. 

Kerite Insulated Wire & Cable Company. 

Okonite Company. 

Edison Storage Battery Company. 

Electric Storage Battery Company. 

General Electric Company. 

Western Electric Company. 

And incidentally we will be there ourselves—‘“‘with 
bells on,” to resuscitate an old slang phrase. 


WORTH TWICE AS MUCH AS GOLD. 


In 1905 platinum sold as low as $18.50 per ounce, and 
even at that figure, was not in great demand. Today it 
is selling for $43.00 per ounce, a truly astonishing figure, 
when the price of gold, about $22.00 per ounce is con- 
sidered. The great increase in the manufacture of in- 
candescent lamps is the principal cause for the advance 
in price. 

The Diamond Rubber Company of Akron, Ohio, has 
recently entered upon a campaign for the sale of its 
rubber covered wire. Sales Agencies covering practically 
the entire country have been placed. This company also 
manufacturers rubber belting and other rubber products. 


The Federal Electric Company, Chicago, Ill., has re- 
cently completed arrangements whereby the Federal Sign 
System will take charge of the sales of all its products. 
These consist of signs, vacuum cleaners, magnetic sock- 
ets, tungsten clusters and numerous other specialties. 
The Federal Sign Company has offices in the Home In- 
surance Building, Chicago, and at 229 W. 42nd street, 
New York City, with branches in 14 other large cities. 
The selling force will be augmented by the former rep- 
resentatives of the Federal Electric Company. 


The card index idea is carried to its ultimate con- 
clusion in a little magazine called Data, recently put 
before the engineering public. This is like no maga- 
zine ever before seen. It consists of 3 x 5 cards 
bound so as to be cleanly detachable. Each card con- 
tains data on some engineering subject and is com- 
plete in itself. The magazine is issued monthly, the 
subscription price being one dollar a year. It is under- 
stood that Data is receiving a very flattering reception 
from engineers in all branches of work. The maga- 
zine is published in Chicago. 


The Sangamo Elec. Co., Springfield, Ill., have just 
made a large shipment of integrating Mercury Flotation 
Watt-hour meters to Manila, Philippine Islands. Owing 
to the long shipping distance involved it was important 
that a type of meter be selected that would withstand 
rough usage wihout injury and the Mercury Flotation 
Type was judged by the Purchasing Engineers to be 
particularly well adapted to meet the conditions. This 
is another instance where American made products are 
successfully competing with the Foreign Designs. 


DOUBLE BELT AXLE DRIVE. 

Belt troubles are evidently not peculiar to American 
car lighting, for it is an Englishman, Mr. A. A. Craw- 
ford, of Bombay, India, who has invented and patented 
the double belt arrangement shown in the accompany- 
ing patent drawing. Fach belt is strong enough to 
carry the full load on the dynamo so that the breaking 


Diagram of Double Belt Axle Drive 


of either will not cause a light failure. The tension 
on each belt is secured by an independent jockey pulley 
which is so constructed as to be self lubricating. The 
pressure of these pulleys is caused by a weight and 
regulated by a spring. 


Mr. A. J. Sweet is making a special study of electric 
lighting on railways for the Holophane Company. The 
results of this investigation will be used as a basis for 
the design of special railway reflectors. 


The American Pulley Company, Philadelphia, Pa., has 
recently issued a circular on axle lighting pulleys and 
bushings manufactured by them. Attention is called 
to the fact that the pulleys conform to the standard 
specifications adopted by the Association of Railway 
Electrical Engineers. 


B. F. Fuller, formerly in the electrical department 
of the C. & N. W. Railway, is now occupying the po- 
sition of assistant sales engineer for the J. Lang Elec- 
tric Company of Chicago, designers and builders of 
switchboards. This company has done a large busi- 
ness with the railways. 


Roth Brothers & Company, Chicago, Illinois, have re- 
cently issued a catalog showing some of the many uses 
to which Roth motors are being put. These include 
blowers, saws, presses, and many other kinds of small 
machinery. 


Mr. J. M. Schilling has resigned from the position 
of Chicago Manager for the Westinghouse Lamp Com- 
pany to engage in private enterprise. His place has 
been taken by Mr. D. F. Harris. 
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A Few Very Strong Arguments in re. The 
SALOM RAILWAY BATTERY--Not Fiction 


“AHE SALOM BATTERY is the 


greatest improvement in Storage Batteries in Thirty Years. 


@ By the Salom process the active material is formed and then applied under 
enormous pressures to the grid or contacting support. This method allows for 
. == all expansion and contraction of the active materials while they are being formed 
in bulk before it is placed into the grid. This method eliminates all the faults of the lead battery 
and results in much longer life and higher efficiency and voltage. The resistance between the 
active material and the grid is less than the Plante plate, due to the material being placed in such 
. perfect contact with the supporting grid. This means higher voltage and better efficiency. 


The positive plates cannot grow like 
the Plante plate because there is no 
further expansion of the active mate- 
rial and no lead to be converted into 
active material. 


The negative plate cannot shrink, as 
there is no space left in the grid that 
is not filled with active material, and 
it cannot wash away because the 
Salom process produces a porus sheet 
of spongy lead and an antimonial lead 
grid for the support. The ideal con- 
dition that all battery manufacturers 
have strived for years to attain. 


The antimonial lead is not acted upon 
by an electric current and the life of 
the plate is indefinite. 


We can show you a saving in the 
maintenance of your present lighting 
equipment that will pay for the com- 
plete installation of the Salom Storage 
Batteries on your lines, giving you a 
larger factor of saving in your lighting equipments, reduce the force of operators in maintaining 
them and less expenditure for renewals than any other battery. 


Send to Department G for a copy of the paper entitled, “Evolution of the Lead Storage Battery,” 
read by Mr. Pedro G. Salom before the Electro Chemical Society of Chicago on October 14,1910. 
Instructive literature and complete details will be sent at your request by addressing us at one 
of the following offices: 


NIAGARA LEAD & BATTERY CO. 


MAIN OFFICE AND FACTORY : NIAGARA FALLS, NEW YORK 


CHICAGO: 150 Michigan Ave. PHILADELPHIA: 333 Walnut St. NEW YORK: 113 West Twenty-Fifth St. 
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BOILER SCALE PREVENTION BY ELECTRIC- 
ITY: 


A method of boiler scale prevention based upon a 
theory which will probably be new to many was de- 
scribed by Thos. R. Duggan at the last meeting of the 
New York Section of the Society of Chemical [ndus- 
try. 

The method itself is very simple. It consists of 
allowing the water treated to run in a thin stream over 
aluminum plates properly corrugated. The passage of 
the water, according to the inventor, Herr Brandes, 
induces a slight current of electricity, the water being 
negative and the plates positive. The matter held in 
solution in water so treated is thrown down as a fine 
powder in the boilers. It does not form a hard crystal- 
line crust, or scale, as it would otherwise have done. 
This powder may be blown out by steam without the 
use of chipping hammers or other removal apparatus. 

The theory upon which the operation of this treat- 
ment is based is that the slight electric current causes 
ionization of the salts in solution to take place with 
the result that they do not take a crystalline form but 
become amorphous. The presence in the water of a 
small amount of aluminum in the colloidal form is 
also thought to have something to do with the action. 

It is further claimed that water so treated greatly 
lessens corrosion or rusting of the inside of boilers. 

The treated water must be used in boilers within 


Vol.2, Nora 


seven days of its treatment. It has been found that 
the action takes place much more freely where the 
plates are exposed to light and air than where they are 
inclosed. The corrugation of the plates is for the pur- 
pose of causing an even flow of water. 

The apparatus, called a “luminator,” as arranged for 
use on a railroad water tank is shown in the accom- 
panying cut. 
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“LUMINATORS” SET ON THE TOP OF A STORAGE TANK. 
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ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
Secretary’s ‘Offices ci acctoatt-ltetet cae ciiciele 323 Kinzie St., Chicago. 

The next convention of the Association will be held in Wash- 
ington, D. C., June 16th and 17th, 1911. The Annual Convention 
will be held at the La Salle Hotel, Chicago, Nov. 6-10, inclusive. 


OFFICERS. 
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J. R. SLOAN, 
General Electrician, Pennsylvania Railroad, Altoona, Pa. 


First Vice-President. 
F. R. FROST, 
Electrical Engineer, Santa Fe, Topeka, Kan. 
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D. J. CARTWRIGHT, 
Electrical Engineer, Lehigh Valley Railroad, Philipsburg, N. J. 


Secretary. 


, JOS. ANDREUCETTI, 
Asst. Elec. Engineer, C. & N. W. Railroad, Chicago, Ill. 
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C, R. Gilman, Chief Electrician, Chicago, Milwaukee & St. Paul 
Ry., Milwaukee. Wis. 
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S. G. Carlson, Elec., Penn. Ry. 
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COMMITTEE ON ILEUMINATION. 


=h Ww. Everett, eet El. Enegr., 
Cows Bender, Com’! Engr., Nat El. “Lamp Ass'n. 
Richard Hamilton, Elec., A; AMS FORTS aah, Ethie, 

T. R. Wentworth, Elect., L. S. & Mi. Sipe Ve 

B. F. Fisher, Westinghouse Lamp Co. 


COMMITTEE ON ACCOUNTS AND REPORTS. 


F. R. Frost, Chairman, Elec. Engr., Santa Fe Ry. 

J. Andreucetti, Asst. to Elec. Engr., C. & N. W. Ry. 
F. E. Hutchinson, Ch. Elec., Rock Island Lines. 

S. W. Dietrich, Ch. Hlec., C. & A. Ry. 

E. W. Jansen, Elec. Engr., I. C. R. R. 

Edw. Wray, Ed. Ry. El. Engr. 


COMMITTEE ON IMPROVEMENTS. 


H. C. Meloy, Chief Electrician, L. S. & M. S. R. R., Cleveland, O. 
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COMMITTEE ON SPECIFICATIONS. 


Geo. B. Colegrove, Chairman, Ch. Elec., I. C. R. R. 
J. R. Sloan, El. Engr., Penn. Ry. 

A, W. Chambers, El. Engr., Pullman Co. 

A. J. Farrelly, El. Engr., C. & N. W. Ry. 

J. P. Puette, Ass’t Ch. Hlec., L. S. & M. S. Ry. 


COMMITTEE ON VENTILATION. 
. M. Cuttines; Chairman, Rners ir., Lai.cé Vi. SOU. bac, 
. W. Stowe, Adams-Bagnall Electric Company. 
! HK. Hutchinson, (Ch) lec. Clk. & Pay. 
. H. Garland, care Burton Ww. Mudge & Co., People’s Gas Bldg. 
. H. Lynch, Ventilating Hngr., Chicago. 


COMMITTEE ON TRAIN LIGHTING Oe 


- McGary, Chairman, Hlec., N. Y. C. & H. R. R. 

wes Kershaw, El. Foreman, Penn. R. R. 

. A. Van Buskirk, El. Foreman, Bye neten Ter. Co. 
S. Billew, Asst. El. Enegr., B. & O. Ry. 

dle Cartwright, El. Engr., Lehigh Valley Ry. 


COMMITTEE ON SHOP PRACTICE. 
J. Causland, Chairman, Ch. Hlec., Penn. R. R. 
L. Kincaid, Gen’l. Foreman, i. & N., Louisville. 
G3 McElree, Ch! Hlee, In Ce RR ; 
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Totten, Gen’l. Elec. Co., Lynn, Mass, 
ixon, Crocker-Wheeler Co. 
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J. Farrelly, Chairman, Hlec. Engr., C. & N. W. Ry. 
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W. Murray, Ch. Elec., S. Pp. L. A. & S. L. R. R., Los Angeles, Cat. 
R. Bucks, C. Elec., O. S. L., Ogden, Utah. 

Pachaly, Foreman, C. R. I, & P: Ry., Chicago, Il. 

G. Myers, Elec. Foreman, AT. &S. F. Ry.. Chicago, Tl. 
W. Bender, c/o Comi. Engr., Nat. Lamp Assn. 

F, Fisher, ‘Westinghouse Lamp Co. 

es Thompson, Edison Storage Batt. Co. 

. McGary, Ch. Elec., L. S. & M. S. Ry., New York. 

McK. Hepburn, Niagara Falls Lead & Battery Co. 

D. B. Mugan, Foreman, I, C. R. R.. New Orleans, La. 
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9%] ELECTRICAL CONDUITS 
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es ap © f Annealed, bends easier — smoothest in- 


AL 
MOLDING terior, fishes easier—threads, sharp, clean- Comprises all those features that pertain 
E5ONOmy cut, rust-proof; no re-cutting necessary; to the best in enameled conduit construc- 
perfect grounding. tion. 


The Rust-Proof, Non-Corrosive Conduit 


‘*NATIONAL”’ 
METAL MOLDING 
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FIRE-PROOF 
NAIL-PROOF 
RUST-PROOF 


“NEW FLEXDUCT”’ Artistic Appearance. Quickly FLEXSTEEL Armand Conductors 


The Tube that Terminates Tube Troubles and Easily Installed. Superior in Every Respect 


td fabeled' ender sepervsion, NATIONAL METAL MOLDING CO., Pittsburgh, Pa. su ttecta‘mdee sapervsies 


. 


of Underwriters’ Laboratories. _ Ey, B , it. Mi f of Underwriters’ Laboratories. 
Send for samples and catalogs. OFFICES. { pS Ha! eben Max City, foe aos Papier eo, II Send for samples and catalogs. 


OFFICIAL RECORDS 


OF ONE OF THE LARGEST ROADS 
SHOW REDUCED OPERATING COST AND 
INCREASED EFFICIENCY SINCE USING 


OLIVER BRONZE BEARINGS. 


THEY HAVE RENEWED THEIR CONTRACT 
FOR THE THIRD SUCCESSIVE YEAR. 


OLIVER ELECTRIC & MFG. CO. 


2219 LUCAS AVE. 


F. W. OLIVER T. B. ENTZ 


Eesrane ST. LO Ul S : ri O 5 Manager 
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DARK TRAINS || sco" P ccacoa 
ARE UNKNOWN || ROTH MOTORS— 


are easily attached to machine tools or any 


On Any of the Roads Now Using other forms of machinery. 
Our New Train Connector with BEARING BRACKETS can be turned around for wall 


or ceiling operation without disturbing the electrical 
connections. 


Automatic Loop Switch Are RELIABLE in every way. 


Nothing to Forget 


Indispensable 
to First-Class 
Train Lighting 


Fool Proof 


<= ~~ INTERCHANGEABLE 
covrenwoveo WITH GIBBS TYPE 


DELTA-STAR ELECTRIC CO. 


541-553 Roth Bros. & Co. 
W. Jackson Boul. AK 
i 1388 W. Adams St. 136 Liberty St. 
CHICAGO CHICAGO, ILL. NEW YORK QFFICE 


IT IS NOT SUCH A SERIOUS MATTER 


If a fuse does blow in a car which is standing in the yards. You can get another one. 
But what if the car is out in the wilds—miles from the nearest repair point? What are 
you going to do then? Let it go dark? Not if you value your job. Carry a full. supply 
of fuses? Not if you like to run your department economically. What then? Use the 


‘BAUM 


PATENT 


Daum Refillable Fuse Shell 


and a few fuse wires. You can repair the damage in a few minutes at practically no 
expense. 


Ask us some more about it. We'll be tickled to tell you. Or ask Mr. Willis C. Squire, 
in the Western Union Building in Chicago. He’s our Western Agent. 


A. F. DAUM MFG. CoO., - Pittsburgh, Pa. 


RATEWAY ELECTRICAL ENGINEER 


Did you ever think of itinthat way? That, 
with the ever widening use of the telephone 
not only in train management, but in the con- 
trol of that wonderful organization—the modern 
railroad system—each telephone approaches in 
importance to the usefulness and reliability of 
each man-unit; from freight clerk to official, 
from train man to dispatcher. 


His voice is its voice. In emergency his 
value is its value. Its operation is his intelli- 
gence. Do they fail you? Almost never. 
How the power of the man wdems at the click 
of the switchhook. Four fold his value in- 
creases with the worth of the telephone at his 
control. | 

While its appearance reflects its builder, its 
service reflects the system it serves, the men 
who control it. When you talk of railway tele- 
phones today—your subject is as important to 
modern railroading, as nerves are to the men in 
control. . Would a man’s brain be of use with- 
out nerves? 

Then buy your telephones for their worth— 
not their price. Kellogg telephones are sold for 
their worth. Let us tell you in detail why. 


CHICAGO 


KELLOGG “SWITCHBOARD & SUPPLY CO. 
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“AXLE LIGHT” 


_ TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFFICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Regulating device for both Dynamo and Lamps concentrated in one machine 


Consolidated Railway Electric Lighting & Equipment Co. 


Western Offices 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 


wy FIRST ARTICLE OF RAILWAY SHOP SERIES IN THIS ISSUE 


~ RAIWAY 
» ELECTRICAL ENGINEER 


WITH WHICH IS INCORPORATED THE 


Electric Trunk Line Age 


The Official Journal of the Association of Railway Electrical Engineers 


CHICAGO Lae 7 
Vol. 2 106 N. La Salle Street MAY, 1911 as ar te At Conc east! No. 12 


(NEW PENNSYLVANIA TERMINAL, NEW YORK CITY 


In this, the largest railway passenger terminal in the 
world, Kerite insulated wires and cables are used in 
the entire signal installation, in the lighting of the 
Hudson and East River Tunnels, in the storage 
battery charging plants for car lighting, etc. 


Kerite Insulated Wire & Cable Co. 


Incorporated by W. R. BRIXEY 
ie GENERAL OFFICES 


Hudson Terminal 30 Church St. New York &) See 


Western Office: Peoples Gas Bldg., Chicago, Ill. “a 
: | : 
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THE 


WILLARD 


TRAIN LIGHTING 
BATTERY 


OVER 
100,000 CELLS 
IN USE : 
Write for Bulletins No. 31 and No. 32 Cut No.1 
Ge T uy Z 
ad C2 


5 WILLARD > 
SIGNAL 
BATTERY 


Conforms in every detail to Signal Association’s Standard 


Write for Bulletins No. 29 and No. 34 


A 
Cut No. 2 


Construction Result 
Absolute uniformity in the thickness of 
raised portions gives a perfectly even Freedom From Buckling 


distribution of current over all the sur- 
face of the plate. 


Correct proportioning of active surface. Maintained Capacity 
AMPLE RESERVE lead in active L Lif, 
portion. hedehty penltA 


TOTAL RESULT of these distinctive features together with 19 years experience in battery making— 
Low Maintenance Cost and Reliability In Service 


THE WILLARD STORAGE BATTERY COMPANY 
CLEVELAND, OHIO 


446 S. DEARBORN ST. 227 JEFFERSON AVE. 136 WEST 52nd ST. 
CHICAGO, ILL. DETROIT, MICH. NEW YORK 
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In the effort to supply the lamp best adapted to the different 
problems of electric lighting, the member companies of the 
National Electric Lamp Association, by co-operative effort, have 
set the pace of progress and at the same time maintained the high- 
est standard of quality. | 


Over half a million dollars are spent annually to maintain the 
slogan of the Association by 


Co-operation along technical and commercial lines. 


Progress in the support of an Engineering De- 
partment equipped with research and 
development Laboratories 


Quality in expert supervision and testing of the 
product of each of the factories of the 
member companies. 


To assure the best lamp value, buy lamps from any of the 
following member companies of the 


The Banner Electric Company, ‘The Brilliant Electric Company, Bryan - Marsh Company, 
Youngstown, Ohio Cleveland, Ohio Central Falls, R. I. Chicago, Ill. 
The Buckeye Electric Company, The Buckeye Elec. Lamp Co., S. A. The Cleveland Minia Lp. Co., 
Cleveland, Ohio Mexico, D. F. Cleveland, Ohio 
The Colonial Electric Co., Columbia Inc. Lamp Co., Economical Elec. Lp. Co., 
Warren, Ohio St. Louis, Mo. N. Y. City 
Fostoria Inc. Lamp Co., General Inc. Lamp Co., Jaeger Elec’! Mfg. Co., 
Fostoria, Ohio Cleveland, Ohio N. Y. City 
Monarch Inc. Lamp Co.,;+ Munder Electric Co., New York & Ohio Co., 
Chicago, Ill. Pawtucket, R. I. Warren, Ohio 
Shelby Electric Co., Standard Elec’! Mfg. Co., Sterling Elec’! Mfg. Co., 
Shelby, Ohio Warren, Ohio Warren Ohio 
Sunbeam Inc. Lamp Co., Sunbeam Inc. Lamp Co. Warren Elect. & Specialty Co. 


N. Y. City Chicago, Ill. Toronto, Ont. Canada Warren, Ohio 
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BUCKEYE 


MAZDA 
TRAIN LIGHTING LAMP 


embodies all the highest qualities to be 
found in any lamp. It is the result of 
a most careful study into the train light- 
ing proposition and has been carefully 
designed to meet the special require- 
ments of this service. 


WE SOLICIT YOUR ORDER 


THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


CHICAGO PITTSBURG BOSTON DALLAS 
Commercial Bldg., 54 W. Lake St. 112 Fulton Bldg. 220 Devonshire St. : 409 Linz Bldg.. 


Rubber Insulated 25/ more current 
SIGNAL WIRE CAR WIRE Big brand new fields of usefulness for the new kind of 


To Meet the Most Exacting Specifications storage battery are opened up by the 


COLONIAL SALO STORAGE BATTERY 


COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


It has proved 25% greater capacity in competition 
with other batteries, and it lasts twice as long, besides. 


Write for Booklet that explains clearly the different 
construction of the Salom Battery 


Standard Underground Cable Co. NIAGARA LEAD & BATTERY CO. . 


DEPT. G 
Pittsburgh, Penna. NIAGARA FALLS, N. Y. 
Boston New York Philadelphia Chicago St.Louis San Francisco NEW YORK PHILADELPHIA CHICAGO 


Ampere-Hour Meter Savings 


Battery Depreciation annually without 
ampere-hour meter (18% of $700) $126.00 


Battery Depreciation annually with 
ampere-hour meter (14% of $700) 98.00 


Ampere-hour meter saving per year $ 28.00 


You can save, in one year, considerably more than the cost of the meter. 


Sangamo Duplex 


Sangamo Electric Company er: Springfield, II. oe 
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| QUALITY MAINTAINED 
9g QUANTITY INCREASED 
MODERATE PRICES Je 


Copyright 1911, by The Safety Car Heating & Lighting Co. 


1 Light 
Pendant 
No. 8185 


2 Light Bracket No. 8184 


1 Light Bracket No. 8183 Shades No. 9011 
ee | 


The faith we have in the proved mechanical, artistic and illuminating superiority of these 
fixtures, justifies our belief in large sales at attractive prices. 

We have decided to make up and hold for future delivery sufficient quantities of these 
fixtures to warrant expensive manufacturing tools. 

The cost of these tools will be absorbed by the decreased manufacturing costs and we are in 
a position to supply a standard line of fixtures with quality maintained and at a low cost. 


a ” Write us for particulars 


THE SAFETY CAR HEATING AND LIGHTING CO. 
2 RECTOR STREET, NEW YORK 


RAILWAYS ELE GERIGAL. ENGIN Jes 


The “AMERICAN” 


It costs less to pay the higher 
first cost and buy 


The Edison 
Storage 
Battery 


for railway train lighting, 
either straight storage or axle 
generator system, than to 
accept lead battery equipment 
free of first cost. 

The reason is that the lead 
battery weighs about four 
times as much as the Edison 
and it’s the expense of hauling 
around this extra weight that 
runs up the cost of lead bat- 
tery equipment far beyond 
that of the Edison. 

Add to this the fact that 
you do not get lead battery 
equipment free of first cost. 
And also that the Edison re- 
quires far less care and atten- 
tion, is subject to none of the 
ills of the lead battery and 
lasts many times as long. 

Ask us to go into detail 
and give you complete figures 
on it. 


Edison Storage Battery Co. 
120 Lakeside Avenue 
ORANGE, N. J. 


SPECIAL 
PULLEY 


(Patented) 


For Railway Car 
Electric Lighting 


While this pulley is made to meet 
the special demands of electric car 
lighting, its general principles are not 
different from the World-famous 
“American” Belt Pulley. 

It has been pronounced by experts 
the best of its kind. This is but 
natural as it is the “first cousin” to the 
‘“ American” Wrought Steel Pulley. 

It is a parting pulley:—light, strong, 
easily put on or taken off, indestruc- 
tible, accident proof. 


Write for more explicit information. We will 


cheerfully send you our complete catalog showing ~ 


the full line of our standard belt pulleys. Made in 
sizes 6 inchto 60 inch diameter: 2 inch to 36 inch 
face. Also made in sizes intermediate to those listed. 


FP 


THE AMERICAN PULLEY COMPANY 


MAIN OFFICE AND WORKS, PHILADELPHIA, U. S. A. 
CHICAGO BRANCH, 124 S. CLINTON ST. 
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The “Tudor” 
Positive Plate 
Insures Long Life 


For Car Lighting Service 


Enlarged view of a section Section Section 
of a “@udnr” Positive Plate at AA at BB 


Of all the various forms of Plante type of plate construction, the 
$6 43? cine . . . . 
Tudor” Positive Plate has the distinction of possessing the greatest 
mechanical strength. k 


Its special features are: An exact proportioning of ribs; the dis- 
tinctive feature of the through and through circulation of electrolyte; 
the reinforcing features made possible by its type of construction: the 
large amount of reserve lead in the ribs. 


The plate structure is such as to give strength, to minimize growth 
and buckling, to decrease sediment—resulting in long life. 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1911 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA DENVER DETROIT SEATTLE LOS ANGELES SAN FRANCISCO PORTLAND, ORE. TORONTO 


ELECTRICAL CONDUITS 


Annealed, bends easier — smoothest in- 

terior, fishes easier—threads, sharp, clean- Comprises all those features that pertain 
cut, rust-proof; no re-cutting necessary; to the best in enameled conduit construc- 
perfect grounding. 
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“NEW FLEXDUCT’”’ Artistic Appearance. Quickly FLEXSTEEL Armored Conductors 
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Lake Shore & Michigan Southern Standard 


MAKING A STIR 


is commonly supposed to be the only function of a fan. How- 
ever important this function may be, it is not the only thing that 
a fan should do. 


When installed in the ceiling of a car 


THE JANDUS GYROFAN 


draws in a steady stream of pure, fresh air and distributes it 
equably throughout the body of the car. Ventilation is perfect 
and positive at all times and is independent of the speed of the 
train or outside atmospheric conditions. 


The Jandus Gyrofan is more than a fan—it is a scientific 
ventilator. It is being used on the best trains of the best rail- 
ways. It is the best, the handsomest, the most scientific of all 
breezemakers. 


_ Write us your conditions, we can help you. 


THE ADAMS-BAGNALL | ELECTRIC COMPANY 


New York Philadelphia Pittsb 
Chicago Atlanta Montes! 
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Muralt & Co. 


Engineers 


Design and install ELECTRIC DRIVES and ELECTRIC POWER 
PLANTS for railways. 


TRUNK LINE ELECTRIFICATION WORK is our strong suit. 


Our exceptional experience enables us to make use of various im- 
provements not thought of by others. 


We design equipments so low in first cost and so high in efficiency as 
to make electric motive power an economical factor in many cases, where it 
was previously considered a luxury. 


Give us a chance at one of your problems! 


NEW ENGINEERING BUILDING - : : ANN ARBOR, MICH. 
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IS THE BEST AUXILIARY 


HE _ateare of electric car lighting depends to a certain extent 
upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 

the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called gatisfactory. The traveling public demands a good 
light when electricity fails. 

COMMERCIAL ACETYLENE furnishes such a _ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 

Booklet “C’’ on request. 


THE COMMERCIAL ACETYLENE CO. 
80 BROADWAY, NEW YORK 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tlon of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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Association 


The Shop Series. 


Y OUR attention is asked for the opening article of the 
Shop Series, which appears in this issue. This series 
has been undertaken with the fixed idea and purpose 
of co-ordinating the shop practice of the railways of 
the United States as exemplified in twelve specific in- 
stances. It is our hope and desire that the reader who 
has finished the articles will have a clearer idea than 
he has ever had before of what is done and how it is 


lighting circuit becomes seriously dangerous. 
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done in the railway shops of this country, and that this 
knowledge will have been gained with the minimum 
expenditure of time and attention. 


Car Lighting and Electric Traction. 


BECAUSE street cars are lighted directly from the 

motive power circuit it would seem natural to 
suppose that the coming of electric traction on trunk 
line railways would mean the disappearance of the elec- 
tric car lighting equipment in use today. To some, of 
course, it will seem idle to speculate on the truth or 
falsity of this conclusion. To others, who see electric 
traction as a development of the immediate future and 
who are engaged in car lighting work, it is a very 
real and pressing question. 

Will electrically propelled trains be lighted from the 
power circuit? The electrically propelled trains of 
today are not. True, the fact that these trains are 
electrically propelled through but a small fraction of 
their runs offers an immediate reason for the reten- 
tion of the old equipment. But there are other rea- 
sons, 

The consideration of safety is one of these reasons. 
Where the power circuit is operated at a pressure of 
more than 500 volts the use of this current in the 
Contact 
with the first of five 100-volt lamps arranged in series 
would send a 500-volt current through the person mak- 
ing it, and fatal results would be almost sure to ensue. 

Failure of one lamp in a circuit of this kind would 
put five lamps out of commission, with a possibility of 
dangerous arcing. Which brings out the second con- 
sideration, reliability. Passengers of a through train 
pay for and demand a better quality of service than is 
expected of a street railway. 

But the strongest objection to the use of a power 
circuit is the difficulty and expense of securing a volt- 
age regulation sufficiently close to give any ‘satisfac- 
tory lighting results. On a street car line the traffic 
is relatively heavy. Train units are small and follow 
one another at short intervals.: The effect upon the 
line voltage of the throwing in of the motors is slight. 
Even here the regulation is often poor, as witness the 
familiar dimming of the lhghts in a street car at the 
moment of starting. On a trunk line the distances 
between sub-stations are greater and the train units 
larger. The result is that midway between sub-sta- 
tions the voltage falls off considerably, especially if a 
heavy motor load happens to be thrown in at these 
points. This drop in voltage may easily reduce the 
light to such an extent that the car is scarcely lighted 
ateall) “A dropot 15yper centiin the voltage reduces 
the light flux from a tungsten lamp one-half. 

Another service objection is that every break in the 
contact (overhead or third-rail as the case may be) 
throws the car into darkness. These breaks are short 
and at high speeds would cause only momentary dark- 
ness. So short is this interval that no automatic ' 
switch at present used would act quickly enough to 
cut in auxiliary batteries. And if such batteries were 
used, either converters or motor-generator sets to 
charge them would have to be carried on the train, or 
terminal charging facilities provided, where alternat- 
ing current 1s used for power. 

These difficulties are so numerous and hard to over- 
come that it seems as if the manufacturers of electric 
car lighting equipment of the type in use today have 
little to fear from the extension of electric traction. 


_ Whatever may be the motive power used, car lighting 


will continue to be effected through an entirely sepa- 
rate and independent equipment. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


NEW MEMBERS 

The following new members to the Association were 
approved at the last meeting of the Executive Com- 
mittee: 
Robt.W.Brodmann, 12 N.LincolnAv,RockawayPr.N.Y. 
E..L.. Collins 640) Ee ist.st.Chicagomil 
Claud E. Combs, 527 Englewood Ave., Chicago, III. 
A. B. Cross, 701 S. Dearborn St., Chicago, IIl. 
Thomas Ellwood, 1810 Michigan Ave., Chicago, II. 
O, By Duncans ¢/o.}s Lang Blectrici@o,, Gnicare ai: 
B. H. Ehringer, 527 Englewood Ave., Chicago, III. 
O. B. Funnie, 9th & Hennepin Av., Minneapolis, Minn. 
Chas. Gelan, 1819 Lami Sts, St. Louis; Mo: 
E. W. Gerdes, 4341 Prairie Ave., Chicago, III. 
Frederick M. Holbrook, Glencoe, Ill. 
Frank W. Jewett, 6400 Plymouth Ave., St. Louis, Mo. 
Chas. E. Kacin, 1706 N. Washtenaw Ave, Chicago, IIl. 
M. H. Johnson, Beech Grove, Indiana. 
G. A. Murphy, 115 Front St., Kensington, II. 
J. C. McGinnes, 1813 W. 47th St., Chicago, Ill. 
Raj; O' Leary, 319 Haetistest = Ghicasoer 
H. F. Pfeffer, 2701 Sublette Ave., St. Louis, Mo. 
Dalton Risley, 1011 Bowen Ave., Chicago, III. 
John E. Snyder, 3336 Webster Ave., Pittsburg, Pa. 
Geo. H. Stickney, 115 Park Ave., Schenectady, N. Y. 
J. D. Sutfin, 3636 So. Wood St., Chicago, Il. 
Arthur J. Sweet, 173 W. Church St., Newark, Ohio. 
Frank C. Watson, 1405 7th Ave., Huntington, W. Va. 
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Francis J. White, c/o Okonite Co., New York City. 
G. S. Wood, 206 Gt. Northern Bldg,, Chicago, II. 
Daniel Woodhead, 5323 Jefferson Ave., Chicago, Il. 


CAR LIGHTING CLUB. 


The April meeting of the Car Lighting Club was held 
at the Chicago Press Club on the evening of April 19. 
The subject for the evening was the “Cost of Car Light- 
ing and How it Should be Figured.” Mr. D. J. Cart- 
wright, of the Lehigh Valley Railroad, was the princi- 
pal speaker. His address appears below. 

A very lively discussion followed Mr. Cartwright’s 
paper. F. E. Hutchinson (Rock Island), described the 
method of accounting in use in his office and stated that 
with some slight alterations, this form was adopted for 
use on Harriman and connecting lines at the recent 
meeting of the electricians of these lines in Salt Lake 
City. The report is based upon car miles and expenses 
are reported per thousand car miles. Interest and de- 
preciation are left out of consideration. Mr. Hutchinson 
gave some of the figures secured on his road. He also 
gave some figures on belt life, saying that 507 belts gave 
an average life of 21,000 miles each. Of these belts 
72 per cent were lost and 28 per cent worn out. The 
average mileage of the worn out belts was over 37,000 
miles; that of the lost belts, 14,000 miles. This shows 
that only a small fraction of the service quality of car 
lighting belts is being realized in actual service. 

At the close of a discussion which was joined in by 
E. W. Jansen, W. J. Bohan, B. F. Fisher, Jrjegadee 
Sweet, the following resolution was passed as express- 
ing the sense of the meeting. It is understood that it 
shall be reported to the Committee on Accounts and Re- 
ports of the Association of Railway Electrical Engineers. 

RESoLveD: That the items of Interest and Deprecia- 
tion be omitted from Car Lighting Accounts; that ex- 
penses arising from unavoidable accidents be carried 
on a separate account and not included in reports intend- 
ed for comparison between roads. 


Car Lighting Cost Accounting 


D. J. CARTRIGHT 


I wish to confine my paper to the cost of axle lighted 
cars and let some other member give us figures on 
straight storage and head end systems. 

The successful operation of car lighting is dependent 
on keeping proper account of our receipts and expendi- 
tures so arranged and divided that one can make an 
intelligent comparison between the cost of operation on 
our own cars as well as the cost of operation on other 
railroads. If the cost of any particular operation on 
your own road does not compare favorably with the cost 
of similar operation on other roads, we must. look for 
the reason why and if possible, correct it. 

To do this, we must get down to some uniform basis 
of keeping accounts, and adopt some unit of comparison, 
such as the cost per car per month. I do not believe 
it practical to figure costs on a mileage basis, as this 
entails an immense amount of unnecessary work. If 
any one wishes to further segregate the cost, it is his 
privilege, but in making this division, he should so ar- 
range the subject matter that these items can be consoli- 
dated under one head. For example—under the head- 


ing of Generator, if one wishes to make sub-divisions, 
which will show the cost of repairs of armature, field 
coils, brush holders, etc., so much the better, but don’t 
carry it too far. 

For the past three years I have endeavored to keep 
an accurate account of the cost of operating axle lighted 
cars, equipped with three different systems, including 
all labor and material used in making repairs, improve- 
ments and betterments. The figures presented show the 
average cost per car per month, based on the average 
number of cars in service each month. If the cost was 
figured on the total number of cars equipped, the aver- 
age cost of operation per car per month would be much 
less. (No interest or depreciation is allowed.) 


COST OF OPERATION PER CAR PER MONTE: 


Lamps 1,008)" tray sesen 25. copes. se 3.22 
PuSes 9.0). athe Gs Be Po Nome Se ss oe ateenns ae ee 14 
Beltsvand* clamps yose: 803 «|. a 1.63 
Generator including suspension.................. 3.53 


Regulator including resistances 


© -@) 16 Teil leis) 0: wivesle :¢ Terenas mekene 
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pecrage= bation ye (60s) rcells. je... eo vilttges © ch ene 12 This average cost seems large, but it is due to the 
VES CCl AN COU a meets eie cae ts. hs Gein os oe dee aes 30 fact that 14 of the 24 cars have a double equipment, of 
~—— 32 cells of storage battery; and includes only 7 coaches, 

ei ee each with a single equipment of 16 cells, the cost of oper- 
BS C7 nc Sana Lee Sane TS Car re ee pee ating a coach being less than 4 the cost of operating a 

tees . a oo 21.36 dining car, or two-thirds the average cost of all 24 cars. 


If it is desired to include the cost of haulage, I believe 
the only items to be included should be coal, water and 
lubrication. For your information I obtained the total 
cost of coal, water and lubrication furnished to engines 
for an average month. Dividing this total cost by the 
total ton miles made by the train, it gave asa result a 
cost of .000257%c per ton mile. 

In the following table the cost of general supervision 
is not included as this item would vary with the number 
of cars in service, 

I have given this subject considerable thought and 


The average cost of ene for 21 months on an aver- 
age of 21 cars per month, including the first cost of 
872—15 watt 32 v. Tungsten lamps and renewals on 
542 8 candlepower carbon. lamps was $3.22 per car per 
month, as stated above. The average cost of renewals 
for four winter months, on a total installation of 1,414 
carbon lamps, was $2.70 per car month. The average 
cost of renewals for 4 winter months on a total of 1,414 
—15 watt Tungsten lamps was 3.20 per car month. 

The cost of $1.72 per car month for storage batteries 
includes the cost of all material necessary in making 


COST OF OPERATION FOR DIFFERENT CLASSES OF CARS PER MONTH. 


Class of car— Private Coach Chair Dining Library Total Average 
Baty Me CALS mire ne ede wes 3 Y 2 9 a 24 

Ricve IgINPS -averdoe rete. 05 os ol 84 AY 61 64 45 1414 

INO.- cells, ‘storage hattery.’;....... 32 16 32 32 16 1008 

Average cost per car— 
BRIS O08 Ae  , Y: 3.26 2.48 3.61 35 2.42 $ 3.22% 
RI EOr tality ee? ists eee 6.11 B31 8.29 12:58 8.51 7.96 
Meta ntnateriaies ea are ee 9.37 5.79 11.90 16.93 10.93 118 
SOON, Se Sane oe a rr 6.74 8.42 10.95 15.58 10:21 10.38 
Hirata ee ees 16 14.21 22.8) Brena A114 21.56 
Interest, HEPEMCENt sess Fa..s se. 6.67 5.00 6.66 6.67 5.00 5.90 
Depreciation, 5 permcent........ 6.67 5.00 6.67 6.67 5.00 5.90 
ea nietiva tes eae >: 29.45 24.21 36.18 45.85 31.14 $33.36 


repairs on 608 cells of battery, including electrolyte. No 
renewals of Positive or Negative plates were necessary 
in that time. 

In addition to the above amount, if it is desired to 
include the cost of haulage, we will assume that the 
equipment weighs two tons and that the car averages 
10,000 miles per month, at .00025%c per ton mile, which 
would make a grand total of $33.41 per car month. 


submit the following as a method of keeping the cost 
of electric car lighting. The cost of electric lighting of 
cars should be divided into four parts: 
First. Original installation, improvements and_bet- 
terments. 
Second. 
ard: 
Fourth. 


Wrecks. 
Maintenance of equipment (repairs). 
Transportation (operation). 


The Method of Keeping Accounts and How Distributed. 
First Account, Original Installation, Etc. 


Debits. 
(a) Cost of original installation. 
(b) Cost of improvements and betterments. 
(c) Interest. 
(d) Depreciation. 


Credits. 
(a) For all electric material removed from car which 
was a part of the original installation. 
(b) For all electric material removed from car which 
was installed as an improvement or betterment. 
This account should not be credited with any material 
removed on account of wrecks. 


Second Account—Wrecks. Nee 


(a) Cost of material and labor, making electrical re- 
pairs due to wrecks on our own road. 

(b) Cost of material and labor making 
pairs due to wrecks on foreign roads. 


electrical re- 


To be credited for all electric material removed from 
car, due to wrecks, or money received from foreign 
roads, or department on account of wreck. 


Third Account—Maintenance. 


(a) Cost of material and labor making electrical re- 
pairs to equipment due to operation of own or foreign 
cars. 


(b) 


One half the cost of general supervision. 


te 


(a) To be credited for old electric material removed 
on account of repairs or renewals, not caused by. wreck. 

(b) One-half the moneys received from foreign 
roads on account of electric lighting cars. 

c) All moneys received on account of repairs made 
by the M. of E. on foreign cars to electrical equipment. 


Fourth Account—Transportation. 


(a) Cost of supplies consumed, such as lamps, waste, 
oil, fuses, recharging storage batteries, etc, 
(b) One-half the cost of general supervision. 


(a) One half the moneys received from foreign 
roads on account of electric lighting cars. 
(b) Scrap value of all material charged to trans- 


portation when same has been removed from car. 
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HARRIMAN LINES ELECTRICIANS’ CONFER- 
ENCE. 


The men in charge of train lighting on Harriman 
and connecting lines met in Salt Lake City on April 
10,911, 12 and 13.5 The meetings werej held tigthe 
Oregon Short Line station. All train lighting sub- 
jects from batteries to turbines came in for discus- 
sion and exchange of ideas. Several recommenda- 
tions for standard specifications were made. Nearly 
all the recommendations made at the meeting some- 
thing over a year ago have now been adopted by the 
various roads. 

A. J. Farrelly, electrical engineer Chicago & North- 


Fig. 1.—Interior of Steel Coach, C. G. W. Railroad. 


Western Railroad, was elected permanent chairman 
and will call the next meeting in Denver in May, 1912. 

The representatives present were: 

Chicago & North-Western—A. J. Farrelly. 

Illinois Central—A. L. Chapin. 

Oregon Short Line—H. R. Bucks, H. A. Gillies, H. 
B. Glaze, E. W. Newcomb, J. R. Wills, J. So Woffing- 
‘ton. 

O.-W. R. & N.—O. F. Wiley. 

Rock Island—F. E. Hutchinson. 

S. Pe Le A. & S. ln—Geo. We Murrey. 

Southern. Paciic——. Ms Cuttings t= elas bac ees e 
‘Brainard toa oles: 

Union Pacific—Geo. Griswold. 


‘THE GREAT WESTERN’S NEW STEEL TRAIN. 

The Chicago Great Western Railway has recently 
put in service between Chicago and the Twin Cities 
a new all steel train which compares very favorably 
with any on other roads. The train makes the night 
tun in both directions, leaving Chicago at 6:30 p. m. 
and reaching Minneapolis at 8:30 the following morn- 
ing. The train leaving Chicago is composed of a 
‘baggage car, smoker, coach, club car, diner, sleeper 
and compartment sleeper with observation parlor. 

The train is electric lighted throughout by the axle 
system. No train lines are carried, as. the Great 
Western does not interchange cars with roads using 
the head-end system of lighting. A feature which 
adds greatly to the lighting is the light colored ceil- 
ings which are used in all the cars. Shades are used 
throughout, there being no bare lamps except in the 
vestibules. 

The coaches are lighted by single bracket lamps 
mounted on the deck sash. Twelve of these lamps are 
placed on each side of the car, producing an adequate 
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and evenly distributed illumination over all the seats. 
The interior of the coach is shown in Figure 1. 

The club car is built in two compartments, one re- 
served for ladies traveling alone and fitted like the 
ordinary chair car, and the other for reading and 
smoking. This compartment, which is shown in Fig- 
ure 2, is lighted by bracket fixtures, some single and 
some two-light, and by 6 box fixtures in the ceiling of 
the car, each containing a 24-watt tungsten lamp 
under a reflector. The car is finished in solid English 
oak with dove-gray ceiling of asbestos composition. 
The upholstering is in red Spanish leather. A total 
of 45 tungsten lamps are used in the lighting of this 
car. The axle equipment4s a’satety [ypemie: 

The dining car ceiling is green with white decora- 
tions. Six ceiling fixtures of four lamps each and a 
stand lamp on each table furnish the illumination. 
The dining compartment is ventilated by two Jandus 
eyrofans in the ceiling. The car contains a total of 
65 15-watt tungsten lamps. A double Type A Con- 
solidated equipment is used. 

The standard sleeper is lighted by eight 4-lamp 
ceiling fixtures with two lights in every berth, and 
contains a total of 134 lamps. Four Diehl fans are 
used for ventilation. 

Each of the nine compartments in the compartment 
sleener is lighted by a four-light ceiling fixture in ad- 
dition to the usual berth lamps. Each compartmen’ 
has a fan and there are two additional in the observa- 
tion parlor, making a total of 11 fans on this car. The 


Fig. 2.—Interior of Club Car, C. G. W. Railroad. 


finishings are in mahogany and Circassian walnut, 
with a ceiling light tan in color. The car contains a 
total of 117 lamps. The axle equipment is a) Safety 
Type A. 

This train embodies the latest ideas in scientific 
construction and artistic illumination. The car walls 
are of steel with a hair felt lining and an outer sep- 
arate steel siding. Safety and Consolidated axle gen- 
erators and Willard batteries are used. 


AN ADJUSTABLE HEADLIGHT REFLECTOR. 


When Messrs. Harding and Topping investigated 
the electric headlight at Purdue University they re- 
ported that the two principal objections to it were: 
(1) that it caused reflections from the signal rondels, 
which gave what are termed “phantom” signals, thus 
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obscuring the true nature of the signals displayed, 
and (2) that the glare of an approaching headlight on 
a parallel track obscured signals beyond the ap- 
proaching headlight and the classification signals on 
the locomotive as well. 

To remove these two objections, and to gain the 
additional advantage of being able to throw light 
along curves, is the function of the adjustable reflector 
recently patented by J.R...Pratt. 

Invhigs work as electrician on the M’ K. & J. at 
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This is impossible with any automatic arrangement 
which would have to depend either upon the swing 
of the trucks or the superelevation of the outside rail. 
When approaching a signal or another locomotive, 
the light can be momentarily thrown to one side of 
the track, thus avoiding any danger of false signals. 

The reflector revolves about the light source, which, 
in the ‘case, of an ‘electric arc; 1s practically a point: 
It is held in any position by the spring which. presses 
the extra base against the main base. 


Left Deflection. 


Centered. 


Right Deflection. 


Fig. 1.—Showing Deflection of Pratt Adjustable Reflector. 


Denison, Tex., Mr. Pratt had charge of the main- 
tenance work on electric headlights. One difficulty 
found with them was that of adjusting the casing 
on the locomotive so as to shoot a clear beam of light 
down the center of the track. To make this adjust- 
ment more easily he devised a separate base for 
mounting the reflector. By means of this base the 


Fig. 2.—Reflector in Use on M. K. & T. Railroad. 


adjustment could be made by simply moving the re- 
flector without moving the whole headlight. 

From. this it was but a step to an adjustable re- 
flector which could be controlJed from the cab, thus 
virtually transforming the headlight into a_ search 
light. The lever arm seen in the cuts was added, and 
to this was attached a rod leading to the cab. Thus 
the engineer is able to swing his headlight at will, 
and can sweep over a curve long before he reaches it. 


Figure 1 illustrates the movement of the reflector, 
which is shown in three positions. Figure 2 shows 
the reflector in service, the box car in the center of 
the photograph being on the same track as the loco- 
motive and the reflector swung to the right so as to 


Fig. 3.—Plan and Elevation of Reflector. 


cut across the curve. With the headlight set straight 
ahead, this car would not be visible from the locomo- 
tive at this point. 

These reflectors are now in service on the Missoura, 
Kansas & Texas Railroad, and are being tried out 
by others. The additional cost is about 3 per cent 
of the total cost of an electric headlight equipment. 


Latest Data on New Haven Electrical Operation 


Trunk Line Electrification was the subject of a very 
elaborate paper presented by W. S. Murray, electrical 
engineer “Noa Y, Ne Hk Hi ReRe i beronemttie 
American Institute of Electrical Engineers at Toron- 
to, Ont., April 7: 

Mr. Murray said in effect, that the problem of mak- 
ing electrification pay, settles down to how muteh it 
costs to produce the necessary tractive effort in (1) 
passenger express locomotives, (2) passenger local 
locomotives, (3) freight road engines, (4) freight 
switch engines. 

The tests on locomotives reported by Messrs. Still- 
well and Putnam presented before the Institute in 
1907 showed the following coal consumption per ton 


APPROXIMATE VOLTAGE DROP 
IN CONTACT LINE 
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Diagram of N. Y., N. H. & H. Electrified Zone, Showing Drop in 
Voltage. 


mile for steam locomotives in different classes of serv- 
ice: freight 0.169 lbs., express passenger, 0.194 Ibs., 
local passenger, 0.335 Ibs. 

From these figures it was calculated that the elec: 
tric passenger locomotives on the New Haven should 
produce 1,000 horsepower and this sized unit has 
proved satisfactory in actual service. 

Based upon similar tests, the freight locomotives 
were designed with a capacity of 1,400 hp. In a 
recent test one of these locomotives hauled a total 
train weight of 1,438 tons at an average speed of 36% 
m.p.h. and developed 1,650 h.p., the energy consump- 
tion being 25.9 watt-hours per ton mile. In local 
passenger service the same locomotive consumed 58.8 
watt-hours per ton mile on hauling a 500 ton train. 

A test of a steam switch engine showed an average 
horsepower with the throttle open of 313, but as the 
throttle was open but 37 per cent of the time, the 


average power developed per hour was only 115 h.p. 
The type of electric switch locomotive which is soon 
to be tried out will have four motors with an hourly 
rating of 150 h.p. each, giving the locomotive a total 
capacity of 600 h.p. 

Actual records of electrical operation on the New 
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Failures of Electric and Steam Locomotives. 


Haven show that the average delay per train was 
reduced from 27 seconds in 1908 to 5.25 in 1909. Be- 
tween Nov. 2 and Nov. 238, 1909, 66,000 electric loco- 
motive miles were run with a total of 3 minutes delay. 

The accompanying diagrams show a decided su- 
periority of electric operation over steam in point of 
reliability. From the lower diagram it will be seen 
that a large number of electrical failures are due to 
line failures, a number of which can be traced to the 
bad effects of steam locomotive stack discharges on 
the overhead trolley wire. 

Mr. Murray then described in considerable detail 
the power house and distribution system used on the 
New Haven. The accompanying illustration shows 
the diagram of the system with the size of wire used 
and the voltage drop. The maximum load experi- 
enced on this system was on the day of the annual 
Yale-Harvard foot ball game at New Haven, Nov. 
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19, 1910. The maximum line drop for this day at 
the end of the line was 14 per cent. 

Mr. Murray emphasized the necessity for perfect 
insulation, saying that it was poor economy to save 
money on first cost and run the risk of severe loss 
due to breakdowns. He also called attention to the 
advantages of a steel contact wire. 

A description of the changes made on the electric 
locomotives in the past two years is given. The 
use of the straight alternating current equipment 
makes it possible on some of the new locomotives 
to reduce the weight of their electrical equipment 
from 55,000 to 47,000 Ibs. 

In regard to costs, Mr. Murray says: “In this de- 
partment | am quite in agreement with the previously 
scorned adage: Every situation is a study in itself. 
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For, while in my opinion no trunk line electrification 
can be better served than by the use of single-phase 
current, it must be conceded that electrification costs 
must vary with the greatly fluctuating condition of 
volume and density of traffic involved.” 

The following well-known figures on cost are given: 
Power houses, $90.00 to $110.00 per kw. Line construc- 
tion for 1, 2, 4 and 6 tracks, $4,000.00 to $7,000.00; 
$8,000.00 to $15,000.00; $25,000.00 to $40,000.00; and 
$40,000.00 to $60,000.00 a mile. Yard construction, 
$1,500.00 to $3,000.00 a mile. Locomotives from $25,- 
000.00 to $40,000.00 a unit. 

The question of choice of systems, Mr. Murray made 
his opinion very clear, saying that he was strongly 
in favor of the universal use of the single-phase sys- 
tem with 11,000 volts, 25 cycle current. 


Selection of Detroit River Tunnel Electrical Equipment 


Mr. W. J. Wilgus, consulting engineer, and formerly 
vice-president of the New York Central, recently pre- 
sented a very interesting paper before the English Insti- 
tution of Civil Engineers on “The Detroit River Tun- 
nel.” He described in great detail the history of the 
river crossing projects, the tunnel design, the construc- 
tion, and the costs. 

Of particular interest to electrical engineers is the 
part of the paper which deals with the electrical equip- 


Locomotives for the Specified Service. 


ment. It brings out, clearer than anything we have thus 
COMPARISON OF BIDS FOR DETROIT 
Weight 
System— of Each, 
BE CCip ULC tss gerne lat ce kelan v ale we fate ss 8914 tons 
Mees IAGO ii ey cht capa toe ss sok a 7214 tons 
Er eM SOM eNO cal Lon sous Spheva Sk 3 + 4 5 5314 tons 


far seen, the relative advantages of the three different 
electric systems in their application to an actual case. 

Mr. Wilgus first enumerates the conditions which had 
to be met. Then he explains as regards choice of sys- 
tem: “The fiercely asserted rival claims made by the 
advocates of various methods of electrification rendered 
imperative the adoption of a means of reducing argu- 
ments to some measurable basis that would be equally 
fair to all, and afford the advisory board justification 
for selecting an electric propulsion system that would 
combine safety and reliability with economy.” 

In compliance with this policy, specifications were pre- 
pared setting forth the physical conditions as to align- 
ment and gradients, the speed, frequency and weight of 
both classes of trains, the lighting and pumping, and all 
other information needed to understand the results de- 
sired by the tunnel company. 

Each bidder was to submit a proposition for a definite 
equipment to meet these conditions. The greatest pos- 
sible freedom was left him in the choice of details. The 
specifications went so far as to say that, if he deemed 
any of their requirements prohibitive to the free exer- 
cise of his skill, he could submit his own alternative sug- 
gestions. Thus the various electric systems were placed 
on a strictly fair and at the same time on a directly 
comparable basis. 

- As the annual cost of operation should have equal con- 
sideration with first cost in determining which ‘system 


was to be adopted, bidders were required to estimate 
the annual costs of the system upon which they bid, in- 
cluding in their figures fixed charges as well as operating 
expenses, and to enter into a formal guarantee protect- 
ing the tunnel company against higher costs than those 
estimated. 

Proposals were received from three companies, for 
direct current, three-phase and single-phase equipment 
respectively. 

In comparing the three bids with one another the 
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Comparison of Costs for Entire 

-Equipment.- 
Annual Cost (incl. 
Fixed Charges, 


Number Aggregate First Operation and 
Required. Weight. Cost. Maintenance ). 
8 714 tons 100 per cent LOO: percent 

8 578 tons fiz per cent 104 per cent 

16 856 tons 132 per cent 120 per cent 


paper does not give the bid prices, but uses percentages 
instead. It is pretty well known, however, that the elec- 
trical equipment actually installed cost in the neighbor- 
hood of $1,000,000 and we thus get a very fair measure 
of the real dollars and cents advantages of the three sys- 
tems represented. 

Mr. Wilgus’ tabulation of the bids is shown in the 
accompanying table: 

The difference between the direct current system 
and the single-phase system is marked, being 32 per 
cent against single-phase in first cost and 20 per cent. 
in annual operating cost. The adoption of the single- 
phase system would have imposed upon the Tunnel 


~ Company an added burden of nearly $40,000 per an- 


num. The difference between the direct current sys- 
tem and the three-phase system is less prominent, 
being 12 per cent, against three-phase in first 
cost and only 4 per cent in annual operating cost. 
The limited stretch thus far electrified does not fully 
bring out all the advantages of the alternating current 
systems. 

The weight characteristics of the three types of 
locomotives are brought out very clearly by the three 
bids. Three-phase locomotives are the lightest; direct 
current locomotives come next, and single-phase loco- 
motives are the heaviest of the three—the relation be- 
ing as 578: 714: 856. 

:'This is a very important factor.in heavy service. 
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Electrification of Trunk Lines from the Operating Mans Point of View 


In the current issue of the Engineering Magazine, 
Mr. A. D. Williams enumerates some disadvantages 
of electrification which he claims are of sufficient mag- 
nitude to require a reassuring answer from the elec- 
trical engineer before the railroad operating man can 
consider the general problem of trunk line electrifica- 
tion. 

He enumerates the following: 

1. In case of a blockade of any kind on an elec- 
trified section of a railroad the emergency conditions 
cannot be successfully met, i. e., trains cannot be de- 
toured under their own motive power. 

2. There is no standard system of electrification. 
A system installed today may have to be scrapped in 
the future and replaced by another system which, in 
the meantime, may have turned out to be the “right 
one.” 

3. An extremely heavy traffic of merely temporary 
character cannot be taken care of by an electric plant 
which was put in for normal traffic. 

4. The question “Will it pay?” | 

It is very interesting indeed. to have the doubts of 
the operating man thus voiced in concrete form, but 
we do not agree with Mr. Williams on the impor- 
tance of his objections, certainly not as regards the 
first three. We do not think that any reasonable 
railroad man would refuse to consider electrification 
on account of them. Let us look at them one at a 
time. 

In regard to the first point: 


No electrical engineer at the present stage of the 
game advocates the universal electrification of trunk 
lines. The lines that are worthy of electrification 
today are those with the heaviest traffic, the main 
lines. They have permanent and substantial road- 
beds. The chance of a total blockade due to wash- 
outs, collapsed bridges, -etc., is extremely small. 


Wrecks are rare, as most or all of.these lines are 
equipped with automatic block signals, or would be 
so equipped along with electrification. Even an occa- 
sional wreck, in these days of advanced wrecking ma- 
chinery, would mean the closing of the line for a few 
hours at the most. The detouring of the few trains, 
under motive power other than their own, which this 
would involve, is not a problem of sufficient magnitude 
to make operating managers look upon electrification 
with disfavor. 

In reference to the second objection—lack of stand- 
ardization: 

The steam railroad man can be met with assur- 
ance on this point. There will never be any standard 
system of electric equipment, any more than there is 
today a standard type of steam locomotive. The ad- 
vantages and limitations of each electric system are 
quite well known at this time and the lines between 
the classes of service to which each applies are pretty 
sharply drawn. Pick out the system that is suited to 
your trafic today and it will always be satisfactory, 
provided, of course, that the nature of the traffic is 
not revolutionized. To be sure, there are some things 
which should be standardized, and which are practi- 
cally standardized already, namely, location of third 
rail, height of trolley wire, etc. 

Regarding the third point: 

Electricity can and does meet extraordinary fluctua- 
tions of traffic. It is accomplished by the simple 


means of a portable sub-station or transformer car. 
This can be temporarily tapped on to the main trans- 
mission line anywhere in the vicinity of the heavy 
trafhc and it will remain there as long as needed ta 
supply the extraordinary demand for local current. ‘ 

The fourth point is indeed one of great importance 
and one which has to be studied carefully. It is 
strictly analogous to the question, “Will double-track- 
ing pay?” with which most railroad managers are 
already familiar. No doubt there are plenty of cases 
where electrification will pay, and pay handsomely. 
Doubtless there are others where it won’t. In consid- 
ering the question of cost, the increased capacity of 
the line after electrification must be given due weight. 
In special cases, incidental advantages such as smoke 
prevention, etc., will have a deciding influence. How- 
ever, the question is one which requires a very careful 
and detailed investigation to determine it accurately. 
It cannot be decided in an offhand manner any more 
than the question of double-tracking can be thus set- 
tled. Treated with care by men well acquainted with 
the various factors involved, it admits of a very accu- 
rate and satisfactory solution. 

The trouble with railroad electrification as a whole 
has been the fact that it has thus far been handled 
rather too much by the manufacturers of electrical 
machinery. They, very naturally, are engrossed in 
the special advantages of the equipment which their 
factories produce, and they can hardly be blamed if, 
in their desire to sell their goods, they have some- 
times lost sight of some of the more general aspects: 
of electrification. 

We would hardly go to a rail manufacturer for ad- 
vice on the question of double-tracking a certain por- 
tion of our road, nor would we hire a locomotive 
manutacturer to carry through a certain piece of grade 
reduction. Both the rail manufacturer and the loco- 
motive builder might be called upon to give their 
opinion on certain features of the problem so that we 
might be thoroughly acquainted with the operating 
characteristics of their products, but the work of de- 
signing the improvement and of carrying it through 
would be done by the company’s own engineers with 
or without the advice of outside experts. 

Exactly the same method should be used in cases: 
of electrification. It is perfectly correct to call upom 
the manufacturers of electrical equipment for a state- 
ment of what their apparatus will do under certain 
specified conditions. But the working out of the cost 
of the improvement, the establishing of the probable 
increase in return which will follow, and the weigh- 
ing of the advisability of incurring the cost with a 
view to obtaining the increase in return, these as well 
as the final laying out of the details and the picking 
out of the system best adapted to the particular needs, 
are things that had best be done by the railroad com- 
pany’s own engineers with or without the assistance 
of outside men especially versed in the intricacies of 
electric operation. 

The sooner railroad managers in general adopt this 
procedure, the sooner will they come to realize that: 
almost every large railroad system of today possesses 
one or more divisions where electrification is truly 
applicable and where the use of electricity as motive 
power will work wonders in the way of increased net: 
returns. 
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MR. L. C. FRITCH ON ELECTRIFICATION. 


In opening the twelfth annual convention of the 
American Railway Engineering and Maintenance of Way 
Association, Mr. L. C. Fritch, president of the associa- 
tion and chief engineer of the Chicago Great Western 
Railway, said in part: 

“The progress of railway engineering during the 
past year is perhaps best exemplified in the opening 
for service of the New York terminals of the Pennsyl- 
vania, including the tunnels under the Hudson and 
East rivers. This great achievement, made possible 
only by the ability, foresight and courage of that splen- 
did type of man and engineer, Alexander :J.,Cassatt, is 
a fitting and lasting tribute to his genius and memory. 
It marks an epoch in railway progress, being the first 
large trunk line railway terminal complete in its op- 
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The report on Transmission Lines and Crossings 
relates chiefly to lines carrying electricity at high volt- 
age across a railroad right of way. The necessary 
clearances, construction, insulation and precautions 
to be observed that accidents may be avoided are out- 
lined in the report. 

The most interesting report is that on Maintenance 
Organization. The organization recommended by the 
committee is shown in the accompanying diagram. 
The result of this organization is to bring the main- 
tenance of the various parts of the electrical equip- 
ment under the charge of the regular maintenance of 
way departments with which they are most closely al- 
lied—track maintenance under section foremen, line 
wire maintenance under the superintendent of bridges 
and buildings, etc. The chief engineer of electric trac- 
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Maintenance Organization 


eration with electric traction. This installation awak- 
ens us to the sense of a new responsibility that is 
placed upon us as engineers, and that is, that we 
should prepare ourselves for the new problems that 
it will be our duty to solve. It will devolve upon the 
engineers of our railways to determine to what ex- 
tent the use of this new power is justifiable in heavy 
trunk line service. The question of electrification of 
trunk lines and its application to terminals in large 
cities has assumed the proportions of a public question 
in the cities of Boston, Philadelphia, Baltimore, Wash- 
ington, St. Louis, Chicago, and its extension in New 
York City to all classes of service is being considered. 
“It is a problem of great magnitude and involves not 
only technical skill, but judgment of the highest order, 
and its solution must, in the final analysis, be made 
by railway men, familiar with the intricacies of rail- 
Way operation and its needs. My advice, therefore, 
would be that railway engineers prepare for this eco- 
nomic change that has already begun, in order that 
the problems that demand solution may be solved on 
a sound basis, and that costly mistakes, which igno- 
rance would otherwise impose, may be avoided.” 


MAINTENANCE OF WAY ASSOCIATION RE- 
PORTS ON ELECTRICITY. 


Reports were made on the following subjects: (1) 
Clearances. (2) Transmission Lines and Crossings. 
(3) Insulation. (4) Maintenance Organization. (5) 
Electrolysis. (6) Relation to Track Structures. 

The subject of clearances refers to the location of 
the third rail. In order that, this may not interfere 
with any rolling stock, it is desirable that a standard 
position should be adopted, This standard should also 
be recognized by the car builders so that new rolling 
stock equipment will not encroach on the space al- 
lowed for the third rail. 


for Electrified Trunk Lines. 


tion and the electricaf engineer. rank with the general 
superintendent and the chief engineer, while the elec- 
trical supervisor advises with. both the bridge and track 
departments. 


CHICAGO TERMINAL ELECTRIFICATION STUDY. 


The Chicago Association of Commerce has arranged 
for a commission to study the problem of the electri- 
fication of the railway terminals in Chicago. The 
commission is very representative and should be able 
to hand down a definite and authoritative opinion on 
the matter. The expenses of the investigation, which 
will include the salaries of a chief engineer and a corps 
of assistants, will be borne by the railroads. The per- 
sonel of this commission is as follows: 

W. A. Gardner, president Chicago & Northwestern. 

H. G. Hetzler, president Chicago & Western Indi- 
ana. 

Darius Miller, president Chicago, 
Quincy. 

C. E. Schaaf, vice-president 
Lines. 

Paul P. Bird, city smoke inspector of Chicago. 

Dr. W. A. Evans, health commissioner of Chicago. 

W. F. M. Goss, dean of engineering, University of 
Ihinois. 

E. R. Graham, D. H. Burnham & Company. 

Milton J. Foreman, chairman Transportation Com- 
mittee, city council. 

R. C. Hall, president Duck Brand Company. 

Ml. B. Riley, president Chicago Title & Trust Com- 
pany. 

M. B. Starring, president Northwestern Elevated 
Company. 

F. H. Rawson, president Union Trust Company. 

Jesse Holdom, attorney. 

J. W. Scott, Carson, Pirie, Scott & Company. 


Burlington & 


New York Central 
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A sub-committee composed of Messrs. W. F. M. 
Goss, Dean of the College of Engineering at the Univer- 
sity of Illinois; E. R. Graham, of D. ._H. Burnham & 
Co., and H. G. Hetzler, president of the Chicago & West- 
ern Indiana Railroad Company, was appointed to select 
a chief engineer and staff of assistants to work out the 
engineering problems involved. 

At a meeting held at the Union League Club in Chi- 
cago on April 14 Mr. Horace G. Burt, formerly presi- 
dent of the Union Pacific, was appointed chief engineer 
and he will start on his work at once. 

Mr. Burt has been in railway work since 1868 when 
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he became a rodman on surveys on the St. Louis, Van- 
dalia and Terre Haute. He graduated from the engi- 
neering department of the University of Michigan in 
1872. Then he was successively civil engineer, division 
superintendent, chief engineer, general manager and vice- 
president of the Chicago & Northwestern, during a period 
of 25 years, and finally president of the Union Pacific 
for six years, immediately preceding Mr. Harriman. 

The commission will establish permanent headquarters 
in the People’s Gas Building and after May 1st will meet 
every second Friday afternoon. Reports of progress 
will be made from time to time. 


Railway Shop Series-—I. ~The Pullman Company 


The principal shops of the Pullman Company are 
in Chicago along the line of the Illinois Central rail- 
road, in the south side of the city. They cover an 
area half a mile wide by two and a half miles long, 
and are in three main divisions. 

These shops were started before electricity was 
being practically applied. The machinery was driven 


the steam plant and near the load center of the pas- 
senger car shops. It is of red brick, 65x180 feet in- 
side, on a very heavy concrete foundation. The foun- 
dations for the turbo- generators and air compressors 
are also very heavy, with openings for piping, etc. A 
separate room is provided i in the basement for the high 
tension apparatus. Fresh air, entering this room 


Interior of Central Power Plant—Pullman Shops. 


by steam engines supplied from various boilers about 
the grounds. A Central Boiler Plant was built in 
1906 to secure higher efficiency. This is located near 
the center of the passenger car shops and housed 
in a brick building 80 ft. x 131 ft. in size, with a 250 
it. brick«stack. 
New Central Power Plant. 
The new central power plant is about 200 feet from 


through a large duct passes up through the turbo- 
generators for. ventilation, the rotors acting as fans 
to create a strong draft. 

Conduits for all wires are built into the walls and 
floors. These lead from the generators:and auxiliar- 
ies to the high tension room ‘and switchboard. The 
conduits for small conductors are iron: for the large 

conductors, fibre. For convenience in changing con- 
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nections, all cables are carried into two pits in the 
floor of the high tension compartment. Outside the 
building there is a large vault which forms the start- 
ing point for the underground electrical distribution 
system. From this vault three sets of conduit, 16 
ducts each, run to the other vaults about the plant. 
This vault is connected to the vault in the high ten- 
sion room by two 24 duct Orangeburg fibre conduits. 
A tunnel 6 ft. high by 10 ft. wide carries the steam 
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and water pipes between the boiler plant and the 
power plant and the steel passenger car shops. 

Two 2,000 k. v. a. generators direct-connected to 
horizontal Parsons turbines are at present installed, 
with room for a third unit of the same size. These 
turbines take steam at 150 pounds pressure with a 


28-inch vacuum. The governors may be adjusted for. 


Controlling Apparatus in High Tension Compartment. 


speed while running in order to divide the load or 
synchronize more readily. This is done electrically 
from the switchboard. The k. v. a. rating is at unity 
power factor. They deliver 3-phase 60-cycle current 
at 2,300 volts and are at ptesent operating with a 
power-factor of 92 per cent. The main valves for the 
turbines are operated by 3h.p motors on the 110 volt 
direct current circuit. 

One of the two exciters at present installed is 
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direct coupled to an “Ideal” horizontal engine. It 
is rated at 60 kw. at 125 volts, 275 r.p.m. The other 
is of the same capacity and is driven by a 90 h.p. 2,300 
volt, 3-phase induction motor. Continuous current is 
obtained from a motor-generator set consisting of a 
300 kw. 250 volt, 600 r.p.m. generator coupled to a 
430 h.p. 2,200 volt synchronous motor. Provision 
was made for two other motor-generator sets of this 
size but fewer direct current motors are being used 
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than were planned for. This motor operates at 97 
per cent power factor and improves the power factor 
of the generators. 
Main Switchboard. 
The switchboard is made of 2-in. white Italian mar- 
ble mounted on iron pipes. The board is 7 ft. 6 in. 
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Cross Section of Central Power Plant. 


high and in 38 panels. The direct current switches 
and instrument are grouped at the left end. At the 
extreme left are 2 direct current volt meters, one con- 
nected to the 250 volt busses, the other to the 250 
volt generators, which are used to indicate the voltage 
before paralleling. Fourteen of the panels are used 
for d. c. circuits and 23 for the a. c. circuits. No high 
tension current comes to the board, all instruments 
being operated through transformers. AN) See tyes 
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switchboard carries a synchroscope and a frequency 
indicator. 

The station is lighted by 3 500 watt Tungsten 
lamps, hung from the center of the ceiling above the 
cranes and equally spaced along its length. Between 
each of the windows is a steel bracket carrying 3 40 
watt tungsten lamps. As the room is finished in 
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white glazed tiling and white paint, excellent illumi- 
nation is secured from a comparatively small number 
of lamps. 

High Tension Compartment. 

In comparison with other recent instalations there 
is no high potential current in the Pullman shops. 
However the 2,300 volt controlling apparatus is con- 
centrated in one room in the basement. No wires 
are carried outside of conduit except from the main 
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busbars to the oil switch, and this is heavily insulated. 
The 2,300 volt busses are mounted on 13,000 volt porce- 
lain insulators. The 1,200 volt bars are used only 
for starting the a. c. motors. These also are car- 
ried on 13,000 volt insulators. The 2,300 volt busses 
are spaced in 12-in. centers and laminated by using 
2-in. x /4-in. copper bars in multiple. The 1,200 volt 
busses are spaced 8-in. centers. Two manually oper- 
ated sectionalized switches are placed in each of the 
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2.300 volt busses as indicated on the “System of 
Connection” herewith. A 40-kw. 2,200/1,200 volt 
transformer is used to energize the motor starting 
busses, and a 30-kw. 2,200/100 volt transformer for 
station lighting. 

The framework used in this compartment for car- 
rying the apparatus consists of heavy iron pipe set 


ELECTRIC POWER FLANT. 
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vertically, with horizontal steel strips. There are no 
crossed wires in the station, all paths being short and 
direct, which gives the impression of simplicity. 

The oil switches are operated by direct current and 
are mounted on the rear of the framework 4 ft. from 
the floor. This makes them readily accessible for 
manual operation in case of necessity. 

Freight Car Shop Power Plant. 

At the Steel Freight Car Shops there is another 

small electric power plant equipped with two West- 


Typical 


Direct Motor Drive in Pullman Shops, 


inghouse 1,000-kw., 440volt, 60-cycle, 3-phase turbo- 
generators of the horizontal type. Provision was al- 
so made for one steam-driven and two motor-driven 
exciters and two 500-kw., 220-volt motor generator 
sets. Most of this direct current will be used for 
the cranes in various shops. This plant contains two 
air compressors which have a capacity of 4,000 cubic 
feet of free air per minute at a pressure of 100 Ibs. 
per square inch. A pump delivers water at a pressure 
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of 1,000 lbs. per square inch to the hydraulic presses 
in the car and machine shops. This water passes 
through 1,500 ft. of steel pipe laid in a tunnel. Most 
of the electric power generated here is transmitted 
to the passenger car shops through 440/2,300 volt 
step-up transformers, and a temporary tie line of 
No. 4 weather proof wire. 
Distribution of Power. 

From the main station the power is distributed 
through underground conduits to 11 transformer 
vaults in various parts of the yards. The conductors 
vary in size from No. 4 up to No. 00. The transfor- 
mer vaults are of concrete with steel reinforced roofs, 
and with the manhole in one corner. 

All buildings are served from the transformer vaults 
through underground conduits by rubber covered ca- 
‘bles. Distribution is shown in detail in the accom- 
panying table. All of the best known makes of trans- 
formers are included in the Pullman installation. 

About 40 per cent of the motors used are direct- 
connected to machine-tools. Most of them are 3- 
phase induction motors. The small machine toois and 


“Centennial” Corliss 


Engine Now Superseded by Electric Power. 


most of the wood working tools are driven in groups 
by large induction motors. Direct current motors are 
used for the cranes and hoists. 

Steel Breiaht Car Shop. 

The Steel Freight Car Shops consist of three build- 
ings and some sheds. The main building is 400 ft. 
wide (4 bays of- 100 ft. each) by 1,175 it. long, with 
a roof composed largely of glass. 

These shops contain all necessary equipment for 
making steel freight cars of all types. They employ 
3,000 men when running full. Only a few of the 
machine tools are as yet in place, these being em- 
ployed in making steel passenger cars. 

The axle shop is located north of the main shop and 
the power machine building south of it. 

: Passenger Car Shops. 

In this plant the Passenger Car Shops are, of course, 
most important. The principal buildings are so placed 
that transfer tables run between them. - These trans- 
fer tables are steam driven and are not included in 
the electrification scheme. ™ 

The buildings include steel and wood car building 
shops, carpentry, machine, brass finishing, foundry, 
steel and axle shops, stere rooms and separate shops 
for upholstering, pi>ve-fitting, painting and_ brass 
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work. There are about 10,000 men employed in the 
passenger car shops at present. 

The capacity of the plant is 150 cars a month, of 
which half may be all-steel. 

Calumet Repair Shops. 

The Calumet repair shops are just south of the 
passenger shops. These are more strictly comparable 
with the average railway shops, as it is here that all 
repairs are made on the cars operated by the Pullman 
Company. As many as 2,000 men have been employed 
in these shops during busy seasons. Electric power 
for their operation is furnished from the central pow- 

plant through cables paid in conduit. With the 
completion of the improved plant, electrical power 
will be used for practically every purpose in the Pull- 
man plant. 

For indoor lighting 250 watt and 500 watt tungsten 
lamps are being Ndepred as standard for general il- 
lumination, but a liberal use of small fac andeseent 
lamps is made. 200 watt and 400 watt series tungsten 
lamps will be used outdoors. The yard lights are 
mounted on poles and brackets from the buildings. 
Three constant current transformers of 300 light ca- 
pacity each are provided to take care of the outside 
illumination. 

What Electricity Has Displaced. 

No description of the Pullman Car Shops would be 
complete without some reference to the original me- 
chanical power distribution system in use until re- 
cently. 

The feature of this system was the underground 
shafting transmission. ‘This shafting was driven by 
the old “upright Corliss 2-cylinder engine originally ex- 
hibited at the Centennial exposition in 1876. It was 
of the walking beam type. The cylinders were each 
40 in. in diameter with 10 ft. stroke. Nominally each 
cylinder would develop 700 h.p. at 36 r.p.m., giving 
1,400 h.p. total. Actually it developed over 2,000 h.p. 
at times. The engine weighed over 800 tons and was 
59 {t. high from the floor to the top of the walking 
beam. The walking beams were made of cast iron 9 
ft. wide in the center and 27 ft. long and weighed 11 
tons each. The piston rods were of steel 6% in. in 
diameter and the connecting rods 24 ft. long. The 
frame was “A” shaped with the journals for the walk- 
ing beam shafts on top. The fly wheel, 30 ft. in diam- 
eter with a 2 ft. face weighed 56 tons, and had. gear 
teeth= ine thes center. o: the face which meshed with 
a pinion 10 ft. in diameter weighing 8% tons. This 
pinion was mounted on a 14 in. steel aa below the 
floor and was the beginning of the underground trans- 
mission line. 

Hromagtiiss pinion! ay Steel” line shaitine. éx- 
tended for approximately two miles through a tun- 
nel to all parts of the plant. This shafting ran at 
transmitting as much as 2,000 h.p. at 
times. Right angle turns were made by bevel gears 
6 ft. in diameter, there being 8 pairs of these alto- 
cether. It has been estimated that about 350 h.p. was 
lost in this underground transmission system, a re- 
markably small percentage considering the distance. 

The turbo-generator sets in the central power plant 
were built by the Allis-Chalmers Company as were 
also the exciters and the 250-volt motor-generator 
set. The switchboard and high tension controlling 
apparatus was furnished by the Delta-Star Electric 
Company under contract with the Central Electric 
Company. The corresponding equipment in the pow- 


‘er plant at the steel freight car shops was built by the 


Westinghouse Electric & Mfg. Co. 


Exhibits at the Railway Appliance Show 


Adams & Westlake Company. 

The Adams & Westlake Company exhibited their 
very complete line of signal lamps, lanterns, etc., and 
a number of their railway specialties. They were 
represented by W. H. Baldwin, assistant general man- 
ager, G. L. Walters, railway sales manager, A. S. 
Anderson, (Cs Bb- Carson, VV. |. Pierson ie Gal amcys 
E. Ho Stearns ands IN: Grive, 

Bryant Zinc Company 

Battery supplies, fibre conduit, Gould storage bat- 
teries, crossing bells, battery vaults and chutes, elec- 
trical instruments, track and linemen’s tools, were 
shown. The Bryant representatives were A. F. Klink, 
Ey Ms Deems RYN. Baker, Stanley ris1y 401k ee. 
Hovey, R. N= Chamberlain and J. W. Cremennc: 
Duplex Metals Company. 

A model of a pole line in a snow storm was the 
striking feature of this exhibit. The model showed 


General 


Electric Company’s Exhibit. 


the effects of snow and sleet upon ordinary wires as 
contrasted with their effect upon “Copper Clad.” 
Samples of various “Copper Clad” products were 
shown, and a new bulletin, “The Copper Clad Hand- 
book,” was distributed. Represented by Frank R. 
Chambers, Jr., vice-president, Wm. T. Kyle, Geo. P. 
Fondersmith, W. W. Lampkin, E. M. Fondersmith. 
Edison Manufacturing Company. 

This exhibit consisted of primary batteries for all 
uses to which they are put on railroads, such as signal 
work, crossing bells, telephone circuits, and gas en- 
gine ignition. Representatives: E. E. Hudson, man- 
ager of sales, E. J. Lepreau, E. W. Brown and P. A. 
Garrity. 

Edison Storage Battery Company. 

The Edison Storage Battery in various sizes for 
signal work, car lighting, and ignition, was shown by 
this company. The novel construction of the battery, 
differing as it does from any other storage cell, 
aroused much interest among visiting railway men. 
The company was represented by H. G. Thompson, 
manager railway department. 


General Electric Company. 

The General Electric Company had an exhibit of 
great interest to all visitors. It included typical de- 
vices in use on the railways and no attempt was made 
to indicate the wide scope of electrical apparatus 
which the company manufactures. The 4-cycle gas 
engine set attracted perhaps more attention than any 
of the other parts of the exhibit. This engine-gener- 
ator set is one of the finest pieces of machinery ever 
put together. Originally built to meet the specifica- 
tions of the United States government for the opera- 
tion of large coast defense guns, it has proven exceed- 
ingly popular with the industrial world and is now 
being furnished in large quantities to small central sta- 
tions for carrying the valley load and to railways for 
the operation of signals and the charging of car light- 
ing batteries. The engine is direct connécted to a 
generator either a, c. or d. c., as may be required, 
which has a full load capacity of 25 kilowatts, but will 
take care of a 25 per cent overload for two hours 
without injury. The self lubricating feature makes it 
possible for the engine to be in operation for periods 


Western Electric Company’s Exhibit. 


of several hours without attention. The governing 
device will bring the engine back to normal speed in 
4 seconds after the circuit breaker blows on full load. 
The spark is obtained either from batteries or mag- 
neto. For quick starting one of the cylinders is fitted 
to take a 10 gauge brass shotgun shell. This is fired 
by a pin with a blow of the hand, and when half filled 
with powder will turn the flywheel through several 
revolutions and insure quick starting. It is stated 
that the gasoline consumption of this engine is less 
than 1.9 pints per kilowatt-hour. 

A motor generator set for changing 110 volt direct 
current to 220 alternating current at 60 cycles was also 
in operation. A reversal of this operation was shown 
in a mercury are rectifier for changing alternating to 
direct current for battery charging, 

In addition to these were complete signal systems 
of both the a. c. and d. c. types with a variety of aux- 
iliary apparatus, such as relays, battery charging 
switches, resistance units, etc. One thing of great in- 
terest to all electrical men was a pocket meter giving 
readings of 1 mil-ampere to 15 amperes and 1.5 to 150 
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volts. This is one of the most compact and useful in- 
struments on the market. 

The General Electric Company was represented by 
Frank Rhea, H. K. Ferguson, F. B. Corey, W. W. 
Brown, L. A. Hawkins, H. E. Moore, R. E. Russell, 
ae Lo Monroe,, GA. Ives, A..P. Jenks:and L. G. Craw- 
ord. 

H. W. Johns-Manville Company. 

In addition to various asbestos products this com- 
pany exhibited such electrical specialties as fuses, 
“Linolite” lamps, moulded sockets and fibre conduit. 
Represented by J. W. Meek, J. C. Younglove, F. M. 
Gilmore,» P. Caijacobs, G. A: Nichol, C. E. Murphy, 
H. G. Newman, F. W. Doty, W. J. Hennessy, Geo. 
Christenson and G. W. Gearhart. 

Kerite Insulated Wire & Cable Company. 

As shown in the accompanying illustration, the Ker- 
_ ite Insulated Wire & Cable Company exhibited ‘“Ker- 
ite’ wires and cables of all sizes for all branches of 
railway service. A large number of interesting pho- 
tographs of “Kerite’ installations were shown, in- 
cluding those of the new Pennsylvania Terminal in 
New York. The Kerite representatives were: R. D. 
Brixey, president, Azel Ames, P. W. Miller and J. A. 
Renton. The Watson Insulated Wire Company, 
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Okonite Company. 

Okonite wires and cables for all kinds and condi- 
tions of electrical service. Potheads, cable joints, 
Okonite and Manson tapes and Lorenz channel pins 
for rail connections. Represented by Messrs. 
Langan and Martin, of New York, and J. M. Lorenz, 
HM Coxeand (4 be Kacin, of the’ Central Electric 
Company, Chicago. 

Sandwich Electric Company. 

The Sandwich train announcer, a selective ringing 
and signal device for use in controlling trains entering 
terminal stations, and Sandwich selectors for tele- 
phone train dispatching. Represented by E. C. Hen- 
nis. 

Standard Underground Cable Company. 

Bare and insulated copper wires for all purposes. 
Bare and insulated copper-clad wires. Represented 
Dyettel KimballahaG. tars, H..)., Pietker Russell 
iB. Green and*b..5., stewart. 


United States Electric Company. 

Gill selectors for railway telephone and telegraph 
work. Electrical control of semaphores from dispatch- 
ers office. “Represented by W.1. Cook, Edw. E. 
Backus and M. E. Launbranch. 


Exhibit of Kerite Insulated Wire & Cable Company. 


western representatives, were represented by J. V. 
Watson, B. L. Winchell, Jr., and E..B. Price. 
Kellogg Switchboard & Supply Company. 

Railway telephone equipment, including train dis- 
patching sets, various types of portable telephones, 
siding telephones and ordinary telephones for use on 
both steam and electric railroads. Intercommunicat- 
ing sets, composite telephones, insulated telephones 
and private branch exchanges. Represented by J. C. 
Kelsey, sales manager; G. A. Joy, sales engineer; 
Archibald Wray, railway telephone engineer, and Wm. 
Booth, city salesman. 

W.N. Mathews & Brother. 

Mathews’ guy anchors, cable clamps, cable splic- 
ing joints and “Holdfast” fool-proof lamp guards. 
Represented by Claude L. Mathews, W. N. Mathews, 
Victor LL. Crawford; Walter E. Bischoff and A. P. 
Eckert. nf 
Geo. P. Nichols & Bro. 

Full sized model of an electric turntable tractor. 
Represented by Geo. P. Nichols, S. F. Nichols and 
Henry Fries. 


Western Electric Company 

The exhibit of the Western Electric Company, pre- 
sided over by Geo. H. Porter, included the following: 
Sunbeam Mazda train lighting lamps, Western Elec- 
tric telephone train dispatching equipment, Habirshaw 
wires and cable, Faraday crossing bells, Blue Bell bat- 
teries, Selective siding semaphore, Paragon ground 


‘cones, Western Electric interphones. 


The company was represented at the show by Geo. 
He Porter Gre tuestao A @)berlander. Givk, 
Heyer, WH. Doherty, H. L. Grant and Mr.-Finley. 


ELECTRIC FIRE PROTECTION. 


The International Electric Protection Compan~v has 
just issued a very interesting bulletin on the different 
patents controlled by this company covering electric 
devices protective against fire, and their application to 
such large buildings as railway terminals. The pat- 
ents apply to both alarm and sprinkler systems and it 


‘is claimed for them that they are much more quick 


to act than the devices hitherto used. 
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Railway Velephony* 
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Railway telephone service is classified into: 

Le Train despatchinge. 

2. Messenger service. 

3. Block wire service. 

The requirements are: 

1. Ability to signal any one of 50 or more stations 
on a 250 mile (402-km.) line and ability to signal de- 
spatcher from any of the stations, 

2. Arrangements whereby any number of stations 
can simultaneously listen in. 

3. Means of quickly testing and patching any por- 
tion of the circuit which gets into trouble. 

Additional advantages of the telephone: 

a. Provision whereby officials who are not tele- 
graph operators, but who are directly interested in 
the movement of traffic, as for instance, train masters, 
yard masters, division superintendents, etc., can listen 
on the wire and keep in touch with traffic conditions. 

b. Arrangements permitting the signaling of sta- 
tions without interrupting conversation. This feat- 
ure results in saving a considerable amount of time. 

c. Automatic notification to the dispatcher that the 
station he is calling is receiving the signal. 

Signaling. 

The) three. general types, of /Seleetors switch have 
been developed for this purpose are: 

1. Instruments responding only to a certain num- 
ber and sequence of long and short current impulses or 
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Fig. 1.—Diagram of First Line Circuits Using Selectors. 
long and short intervals between impulses. In this case 
the only instrument on the line that would function 
properly and close its contact would be the one which 
was adjusted to respond to the particular code arrange- 
ment of impulses which were being impressed on the 
line. 

2. Instruments arranged to be started simultane- 
ously by the despatcher and to operate independently 
but in synchronism with each other by means of 
local energy at the station. The despatcher’s sending 
device being so arranged that at a predetermined in- 
stant one impulse is sent out on the line which, at 
this instant is provided with a path through one se- 
‘lector contact only, the other selectors either having 
passed their contacts or not having reached them. 

3. Instruments of the so-called step-by-step type 
which are stepped around in synchronism by a suc- 
cession of impulses from the despatcher’s office, the 
number of impulses sent determining the station 
called. 

The Gill Selector. 
What is known as the Gill selector is an instrument 


_ *Abstract of paper presented before the Pacific Coast meet- 
ing of the American Institute of Electrical Engineers, Los 
Angeles, April 25th, 1911. 


of the first or code impulse type. This device has 
been used for a number of years to selectively signal 
telegraph offices, and for this service it is connected 
in series with the back contact of the telegraph relay 
and battery. When the proper code is sent over the 
line, the selector will function and ring the bell, but 
by using ordinary Morse characters it is practically 
impossible to reproduce the code and falsely call. As 
this selector had been pretty well tried out for tele- 
graph service, it was but natural that it should be 
one of the first used with the telephone. It consists 
essentially of a ratchet wheel, an electromagnet whose 
armature is arranged to step the wheel forward, a 
retaining pawl to retain the teeth stepped and a me- 
chanical time element whose function it is to permit | 
the retaining pawl to assume either one of two posi- 
tions, according to the length of the impulse of cur- 
ne Tish 

The time element consists of a metal wheel fastened 
to a small diameter shaft so arranged that it can roll 
down an inclined rod. 

The fact that-it is the small diameter shait of the 
comparatively large wheel, that rolls down the in- 
cline causes the descent to take an appreciable time. 
When the stepping arm is in its upper position it 
prevents the wheel from descending, but when it 
moves to the lower position due to current, the wheel 
starts to roll and will reach its lower limiting position 
provided the current impulse is of long enough dura- 
tion. If, however, the impulse is short, the stepping 
arm will return to its upper position due to the retrac- 
tile spring, and prevent the wheel from descending 
its full distance. It will thus be seen that a long 
impulse permits the time element to function while a 
short impulse does not. 

In the first installations of this type of apparatus 
the line circuit arrangement was as shown in Fig. 1. 
It was thought advisable to use a line relay at every 
station and operate the selectors and bells by local 
battery. In order that the sending impulses might 
not introduce enough noise in the receiver bridges to 
interfere with conversation while the despatcher was 
signaling, and also to permit each line relay to re- 
ceive the same amount of current, a grounded sim- 
plexing arrangement was used for signaling, the re- 
lays being placed in series with the line. Relays at 
alternate stations were connected in opposite sides of 
the line, so as to maintain balance as nearly as pos- 
sible. With ordinary relays placed in series, the 
transmission loss would, of course, be very consid- 
erable. The relays used therefore on the first instal- 
lations were of a sensitive type having an inductive 
winding of 20 ohms and a non-inductive shunt of 30 
ohms. This was, in fact, a type of telephone super- 
visory relay, and from a transmission standpoint was 
the most efficient relay available. Although the trans- 
mission loss in the relay was reduced to a minimum, 
it was still appreciable especially on a long line with 
many stations and several receivers off the hook. In 
addition to this, the shunt winding of the relay made 
a very inefficient arrangement for operation, as, of 
course, the signaling current going through the non- 
inductive shunt represented a clear waste. Another 
objection to this circuit that was found in practice was 
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noise introduced from the grounds and unbalance, as 
it is almost impossible to balance the line with ’series 
relays. Also the effect of lighting on the series ar- 
rangement was found to be rather disastrous: 

The troubles experienced with this circuit finally 
led to the development of. a new circuit, as shown in 
Fig. 2. In this arrangement there are no grounds on 
the line and no line relays used. The selectors are 
wound to 4,500 ohms resistance and placed directly 
across the line. In series with the selectors is placed 
the proper amount of tapering resistance, so that the 
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Fig. 2.—Line Circuits Later Adopted. 


amount of signaling current through each bridge will 
be the same, 

The answer back is obtained by including, in series 
with the selector contact bell and battery, a secondary 
winding on the spools of the selector. As the bell 
vibrates it induces current in the selector windings 
which produces a tone in the despatcher’s receiver. 
With this circuit arrangement the normal current for 
the operation of the selectors is ten milliamperes. The 
current, however, can fall considerably below this 
without affecting the operation of the selectors. The 
retardation coils and condensers at the despatcher’s 
end of the line are used to cut down the peak of the 
current wave to-such a point that the. noise in the 
receivers while the signal is being sent is not enough 
to interfere with conversation. In this circuit it is 
necessary to introduce a condenser in series with the 
receivers across the line in order that the signaling 
current may not be shunted through the talking 
bridges. 

The Wray-Cummings Selector. 

The second type of selector which has been exten- 
sively used, that is, selectors maintained in synchron- 
ism by local energy at the substation, is what is 
known as the Wray-Cummings selector. The master 
selector consists of a standard clockwork mechanism, 
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Fig. 3.—Wray-Cummings Selector Circuits. 


to the second hand of which is attached a contact 
arm. In the path of this contact there are thirty in- 
sulated segments which are arranged so that any one 
of them can close battery current through a relay 
when the contact arm engages with this particular 
segment. This mechanism is merely a retardation device 
arranged so that when ‘operated a contact is made for 
a length of time sufficient to operate the relays which 
start the master and all the station clocks. The sub- 
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.station selector is similar to the despatcher’s clock 


mechanism except that each station is equipped with 
but one contact arranged to engage with the revolving 
arm. ‘These contacts at the various stations are ad- 
justed at different angular displacements from the 
normal position of the contact arm. When the de- 
spatcher has started all the clocks simultaneously, it 
is evident that the contact arm on the master selector 
will have reached, say, its tenth point at the same in- 
stant that the tenth selector has reached its point. At 
this instant there are no other selectors which are 
on their contact point and due to the. tact that’ the 
tenth point on the despatcher’s clock is connected by 
means of a locked push button to cause current to 
flow on the line, the signaling mechanism at the de- 
sired station will be operated. Fig. 3 shows the cir- 
cuit arrangement at the despatcher’s office and at the 
way-station. 
Western Electric Selector. 

The third class, or step-by-step selector, is repre- 
sented by the Western Electric selector. This device 
consists of two electromagnets connected in series and 
mounted in a brass frame. Each magnet is equipped 
with two spools, the cores of one of the magnets 
being covered with copper sleeves to produce slow 
action. This selector is operated by first placing on 
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the line an impulse of current which operates both 
magnets. Uherevis then placed) on the line,a succes= 
sion of short impulses, which cause the stepping mag- 
net to oscillate back and forth and step the wheel 
around the desired number of steps. The speed with 
which these impulses are placed upon the line, how- 
ever, does not permit of the slow-acting magnet re- 
leasing. When the desired number of steps are taken, 
the contact is made and current is held on the line, 
thus ringing the bell. 

As soon as current is removed from the line the 
slow-acting magnet releases, which raises the pawls 


- and permits the wheel to fall back to normal position 


under the influence of its retractile spring: When a 
station is called, say, for instance, No. 10, all the se- 
lectors take ten steps and the selectors at the first nine 
stations will momentarily make their contacts as they 
step around; thus momentarily the local station bat- 
tery circuit is closed at these stations. This, however, 
will not cause the bell to ring for the following rea- 
son: The selector operates at the rate of 8 to 10 steps 
per second, and the arrangement of the contact spring 
is such that it follows the movement of the stepping 
lever and during a stepping cycle makes contact with 
the contact arm in but a small percentage of a false 
signal being given. ae 
Fig. 4 shows the local battery way-station circuit 
used with this selector. There are 40-ohm retardation 
coils placed on either side of the selector as a pro- 
tection against lighting. The selector is wound to 
3,750 ohms and is connected with the proper taper re—- 
(Concluded on page 12) 
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Telephone and Telegraph Train Dispatching 


Condensation of report compiled by the Block Signal and Train Control Board of the Interstate Commerce Commission. 
Including all roads which have over 100 miles of Telephone Train Dispatching Circuits. 
Telegraph Telephone Total 


Name of Railroad. Miles of Milesof Miles 


Road Road Operated 
Arizotia SN ewe MexicO\. <i so cores Ae ee ee ote Bee nse eee. so) aes eee 108 108 108 
Atchison, LopékaréeSanta le”. wi. gt ac oe ee ae gee Ae eet ss > se 5,448 3,884 9,332 
Atlantic Coast: binemies 2.100 cae ae Cem IR nent). . «een esc ane me 3,672 376 4,048 
Boston: & Maine eve re ney he ee ES Ser Snel a) +. nee CORR 1,994 232 2,239 
Buffalov&sbaklBricn ss: 26.2. Ac ete oe ee es os ae uc gee chee eee 101 101 
Chicdeo sks Norte Western os. ontcmhn ene Seer ae Rie ice nea a. + a eae eee 7,003 (43 7,746 
Chicago; Buchnetons Gs Ouincy - ae i as tenes Pentel eos cise as + vee ergs 6,439 2,383 9,040 
Cincaro eM tlwagkees St. Paulinus 9. epee i eek cnn oe tenia o, hete eee 6,233 1,044 7,277 
Chieaeo~ Malwatikee So Puget Sound aa emer rest ois! tons te = m3 Henge eee LOTT 726 1,803 
Chicteo "Rocks sland-&-Pacitic ta , wu cae ert ene ike Sars ose ites: o_o eee oye 4,674 2,248 6,922 
(uambechand ayaa lie yt roar) cr. to SNe ence Re Nace os Meg te! ile aa Ren 162 162 
Detroitt United 52st ee erg oes. ie oe menege ee 135 135 
Eerie <2 eS ie ae a gee AS ek 259 CUM nN Scere 6 Eco eS a. a: 6 Cale en reas 1,981 175 2,156 
Evansvillet@ Terre: Hate fue wen ee eee ee te ears ass sis ee ere 66 109 175 
Fort-Dodves Des -Momes*Q SOU CRIT te a te re eee, one a. + Se eee 159 159: 
Fort" Wayne a \Wabasuey alley al raction . amear em rte eter) >... >).\s eee eee 139 139 
a 9 ab: sacl eee wh pts ee erred Aer WAS MAGN reach 2-5 A. ned cele sae RC as oe MOR EM: OF ce HSS Ed 58 245 303 
Great? Northern er es a ee ee ee ee. bee «eee eer ee 3,224 3,881 6,905 
MWMinois:Central TG Pe ees eee a ets eee ES 2 or och «oe Sere cee eee 2,531 2,550 4,581 
lilinGisePraction? ya) sae ae te a eee ne Me od Sree chk ans es nn ed Pee 415 415 
Indianazlinionebrachions ace sn eee ee ee isco aie ok: 2 ee ee ee 313 313 
Lehiphe Valleys coi os Ar ed ee Hae eRe, cca: 5 Clee autre Rae a ee 743 643 1,386 
LotusvilleskzeNashvillese ene se ny een: OU... Soe ene cc Oe ogee ee ee 3,388 498 3,884 
Maconedés birmingham y+ 4, a Le ATR ARIS on cd acly o.ani's eG) Sal cg RR 105 105 105 
Minnéapoherst.-Padls SSaulti ste; Maricureecr cy: aos.c- «ctu seie -.3) ee eee ewe 3,018 190 3;408 
MissourmPacithes(inc. Sta Las Ua Moers.) teense: ish rilaa! + 1.'0) > Snr 6,863 247 7,038 
New York Central Lines: 
Boston Al ba nyck ce ce Ser ee rice emanate os iniae a tat a 5 «tig eee 88 278 336 
Ghicago, -Indianach Southern earn eee eeeeee ries). . ss eee 110 216 326 
Glevelands@incinnati,. Chica @ori7 ote Ot oeeereir nae... ce) arene 1,145 704 1,849 
Bake -Eries&e W estertistis eae ente ay ne, ES. Ma aici: « ato cee eens 872 571 872 
Lake, Shore:c  Michisan: SOutietitemumre ge een eis aes. . eee 793 770 1,563 
MichiganCentral ic": Sie tere ere eer Pe eae eg Piece 410» «ee eee 545 714 1,259 
News YorkeCentral<d:s Hudson vera werner ater cr 25 2 cc... 2 eee eee 2,388 521 2,909 
NewaYorleushicago:éeSt. 0 l1S mee 2 ar ee ee ae. se 391 132 523 
New York iNew ‘Hayen.& Hartiogd Sr, 5 oe eee ee) sone. 5s cen eee Uev es) 184 2,063 
Nortol le Gey Pasternack cis cee ee eee eI Re ces a. ee eas (hy. 1,066 1,818 
NorfolksSoutherntiac. 2.2. Fs Ree eee ne oie ae. | Ce See 519 222 565 
NopthermAbaciic go 0 Sie Se ene t,t cer ko te 2 ee 4,469 1,190 5,659 
Worth western Paci cao. tk err ret mee eee, Co, t,o 215 112 327 
averiiesar Cee e ais 2nd ek eee oe ee eee er fee wh oe a gk | ee ae 503 503 
Penis varia bauac esx: eects 5 ae eae RY ne Se, ae 1,856 1,734 3,041 
Philadelphia” Baltimoret Qa VV asin ol One ree teens © ys cgt ete oe | eee ee ee 1,235 107 1,342 
Pere: Marqiiettets. slay can cena: eee we ee ee. oh ea a, re 1,515 138 1,651 
StL ouis..S Sanh raneisco (ane eee Sy. oe ee 4,187 835 5,022 
Seaboard: Air ‘Line 4 eee een fe ep eee eee as... a 2,625 421 3,046 
DOULHE rn N A ils sont eee lh Se ee eet I bao Loe. th ae 6,916 123 7,039 
Southern :Paciie System Syl ne econ ee Cee eae ee) wa 8,833 ee 10,195 
aL Femont (OeeGi les 8 1s he ee oe Or. +. Cepek)» See MRE ha ae 124 124 
Union Pace eine. OWS© bes) mye seer seen ene eee ee 4,327 654 4,982 
Vareinianig aes cate eRe Neat oe ea NE Bay ee” 467 467 
Wester: O NiO t Ss eer ie Te er Reo en se. ae el oe ee tit aie 
*Electric. 104,785 34,885 138,272 


The difference between the sums of the footings of 
the first two columns, 139,670, and that of the third 


patching are omitted from the above condensed table) 
show: 


column, 138,272, shows that both the telephone and Telegraph: (Myles or Road )misese ane 175,211 
the telegraph are used for train dispatching on only sVelephone (@Milesiol Road\ee ice ae 41,717 
1,396 miles of road. This means that the telephone LotalhiilestOperated: Veer eens 215,003 


has entirely replaced the telegraph on many miles of 
line. 

The grand totals of all the railways in the United 
States (all having less than 100 miles of telephone dis- 


Telephones were used for train dispatching on 20 
per cent of the railway mileage of the United States 
on Jan. 1. 1911. It is safe to predict that at least 
10,000 miles of circuits will be added this year. 
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General News and Personal Mention 


C. R. GILMAN ADDRESSES I. E. S. 

MrC, RisGilman, chiet electriaans CG MiG ae. 
railroad, presented a paper on “Electric Car Light- 
ing’ before the Chicago section of the Hluminating 
Engineering Society on April 20. 

Mr. Gilman dealt chiefly with the head-end sys- 
tem of lighting in use on his road. He said the use 
of shades was, from the illuminating engineer’s stand- 
point, the greatest improvement which has been made 
in electric car lighting during the past year. He 
described the changes which have been made possible 
by the development of the high-efficiency, low-voltage 
tungsten lamps. On the Pioneer Limited the watts 


per square foot were reduced from 8.45 to 2.65, 1,512 - 


8 cp. tungstens replacing twice as many 16 cp. car- 
bon lamps. In this case the same dynamo was used, 
the voltage of the machine being reduced from 110 
to.) 64," as. described in «the -RATL WA Yaw ELEC- 
TRICALRZENGINEER-of June, 1910. 

For mail car lighting steel reflectors with tungsten 
lamps have proved entirely satisfactory. An impor- 
tant consideration in the selection of shades for rail- 
way service is the ease with which they may be 
cleaned. ; 

Mr. Gilman said that committees of the Associa- 
tion of Railway Electrical Enginers are engaged in 
settling many of the disputed points, and that the 
work of standardization was proceeding as rapidly 
as could be expected. A standard of good illumina- 
tion is something much to be desired. 


The paper was freely illustrated by photographs 


and test diagrams. 

In the discussion which followed, Mr. A. J. Sweet 
said that there were three lines which improvement 
in lighting could follow: (1) Reduction of wattage, 
or increase of luminous efficiency, (2) standardization, 
(3) artistic development and lessening of glare. He 
advocated the universal use of the horizontal plane 
for measurement of illumination, saying that it af- 
fords the only reasonable basis for comparisons. 

Mr. C. A. Howe, well known in railwav electrical 
circles in Chicago as manager of the office of the 
Holophane company in that city, has been made gen- 
eral manager of the Holophane Company, Ltd., of 
Toronto, Canada. ; 

The Kerite Insulated Wire and Cable Company 
has established a Chicago office in the Peoples Gas 
Building. This company was formerly represented 
by the Watson Insulated Wire Company. B. L. 
Winchell, Jr.,.is in charge of the new office. 


THE LARGEST STORAGE BATTERY IN 
THE WORLD. 

A contract has just been made by the Consolidated 
Gas, Electric Light & Power Co. of Baltimore, Md.. 
with the Electric Storage Battery Co. of Philadelphia, 
Pa., for the installation of an enormous battery to be 
used for emergency service. 

This battery will consist of 152 cells of the “Exide” 
type, each cell containing 133 plates... Each of the 152 
lead lined wood tanks will measure 4 ft. 2 in. in 
height, 2134 in. wide and 6 ft. 67% in. long, and will 
weigh without plates or electrolyte 940 Ibs. The to: 
tal weight of the entire battery equipped with plates 
and electrolyte, when ready for service will be ap- 
proximately 1,079,200 Ibs. 


This battery when fully charged will supply suf- 
ficient electric current to light 120,000 twenty-five 
watt Tungsten lamps for one hour or 240,000 such 
lamps for twenty minutes, having an output of 4000 
Elie Ps | 

These huge emergency or “standby” storage bat- 
teries are used by the large electric lhghting com- 
panies to provide for unusual demands for current, 
caused sometimes by a temporary accident to elec- 
tric generating machinery, or by sudden darkness pre- 
ceding a thunderstorm, or as recently experienced in 
New York City, by a heavy snowfall which within 
ten minutes increased the demand for current on the 
New York Edison Co.’s system from -100,000 H. P. 
to 166,000 H. P. In this case the rate-of increase in 
current was so rapid that it was impossible to connect 
additional generators with sufficient rapidity, and the 
storage batteries were called upon to meet the emer- 
gency, thus saving New York City from darkness. 


b 


GENERAL ELECTRIC BULLETINS. 


Bulletin No. 4817, issued by- the General Electric 
Company, describes that company’s 75 h. p. direct 
current commutating pole railway motor which repre- 
sents the latest construction in this class of apparatus. 

For the purpose of enabling a customer to select the 
motor best suited to his needs, the General Electric 
Company furnishes a form for the customer to fill 
out and return for the purpose of showing the char- 
acter of the.service which it is desired to operate. 
This information will enable the company to make 
recommendations. A sample form is included in this 
bulletin. 2 ; 

In Bulletin No. 4815 are illustrated and described 
continuous and alternating current motors, and. appa- 
ratus for controlling them when applied to machine 
tool operation. The publication contains also illus- 
trations of the motors installed on drills, saws, shap- 
ers, milling machines, slotters, planers, lathes, etc. 


A very enjoyable smoker was given in Chicago at 
the rooms of the Western Society of Engineers on 
Monday evening, March 20, by the Electric Storage 
Battery Co 

An interesting paper was read by Mr. H. M. Beck, 
one of the engineers of the company. Mr. Beck de- 
scribed the recent developments made in storage bat- 
teries, also calling attention to the new “Ironclad- 
Exide” vehicle battery which has been recently placed 
upon the market by the Electric Storage Battery Co. 
The talk was illustrated by lantern slides, which 
added very much to the interest in the subject. ~ 

A large number of railway signal and electrical en- 
gineers were present, due to the fact that the meet- 
ing of the Signal Association was being held in Chi- 
cago at this time. After Mr. Beck had finished his 
paper a general discussion was held, and following 
it a supper was served. 


The Delta Star Electric Company, Chicago; [gare 
distributing bulletins descriptive of their automatic 
and non-automatic train connectors, which conform to 
the recommendations of the Association of Railwav 
Electrical Engineers. Copies of same will be sent 
upon request. 
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Axle Electric Car Lighting 


A Discussion of Weight 


In the selection of a car lighting equipment, the two most important 


considerations are COST OF OPERATION and RELIABILITY. 


The COST OF OPERATION in the case of an axle generator— 
storage battery system—consists partly of the cost of hauling and driving 
the equipment. 


The cost of hauling is reduced by the use of light batteries. 
The cost of driving is reduced by the use of efficient batteries. 


The lead battery, although heavier than the nickel, is so much more 
efficient that the net saving in hauling and driving is decidedly in favor 
of the lead battery. 


The United States Light and Heating Company manufactures 
efficient batteries which are, of necessity, lead batteries. 


So much for Cost of Operation. 


The Reliability of the Bliss System of axle generator in connection 
with “National” Lead Storage Batteries is demonstrated by the fact that 
more U.S. equipments are going. into car lighting service than of all 
other makes combined. 


The United States Light and Heating Company 
General Offices: 30 Church St., New York 


% SALES OFFICES AND DEPOTS 
NEW YORK BUFFALO CHICAGO DETROIT CLEVELAND ST.LOUIS BOSTON SAN FRANCISCO 
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(Continued from page 255) 
sistance to produce equal current in all the bridges. 
When a station is called, contact A is made, which 
closes the local battery through the vibrating bell. 
The bell is also equipped with a front contact which 
makes and breaks a 10,000-ohm resistance across the 
line and gives the despatcher an answer back. 

This selector is also arranged to ring a bell by 
means of the battery located at the despatcher’s office, 
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CONTACT. 


aa 


THROUGH FRAME 


SELECTOR 


4 


ME SIGNAL 
CONTACT 


THROUGH FRAME 


RET.COIL 


Fig. 5.—Circuit with Batteries at Dispatcher’s Office. 


thus eliminating the local battery at the substation. 
Fig. 5 shows the apparatus so arranged. When using 
central battery to ring the bell it is necessary, of 
course, to have it high wound. In this case, its re- 
sistance is 1,100 ohms and a taper resistance is used in 
series to produce the same current through the bell 
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wherever it may be located on the line. It was found 
that if the taper resistance used for the selector was 
also used for the bell, the drop in voltage due to the 
combined current passing through the resistance was 
great enough to reduce the current to an objectionable 
extent. Separate taper resistances are, therefore, used 
on the bell circuit. Fig. 6 shows the despatcher’s and 
line circuit. 

In addition to the selectors described there are po- 
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Fig. 6.—Dispatcher’s and Line Circuit. 


larized types employing current of one polarity for - 
stepping and of the opposite polarity for ringing. Due 
to liability of reversing line for repairs, etc., this type 
has not been successful, and is not in use to any ex- 
tent. 

(An abstract of the remainder of Mr. Brown’s paper, which 


covers Message Circuits and Block Circuits, will be pub- 
lished in the June issue.) 
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ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
Secretary SuO tll Cer cries ree erties iene renter 323 Kinzie St., Chicago. 

The next convention of the Association will be held in Wash- 
ington, D. C., June 15th and 16th, 1911. The Annual Convention 
will be held at the La Salle Hotel, Chicago, Nov. 6-10, inclusive. 


OFFICERS. 
President. 


J. R. SLOAN, 
General Electrician, Pennsylvania Railroad, Altoona, Pa. 


First Vice-President. 
F. R. FROST, 
Electrical Engineer, Santa Fe, Topeka, Kan. 


Second Vice-President. 


D. J. CARTWRIGHT, 
Electrical Engineer, Lehigh Valley Railroad, Philipsburg, N. J. 


Secretary. 


JOS. ANDREUCETTI, 
Asst. Elec. Engineer, C. & N. W. Railroad, Chicago, Ill. 
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F. E. Hutchinson. Ch. Elec., Rock Island Lines, 
S. W. Dietrich, Ch. Elec., C. & A. Ry. 
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When the Association of Railway Electrical Engineers adopts 
a standard you can bank on it that it’s right. 

When a company builds something that meets every require- 
ment of that standard it’s got to be right. 

That’s why we know for an absolute positive fact that the 


Delta Star-Train Connector wits Automatic Loop Switch 
is RIGHT 


We have just issued a bulletin describing this connector in detail. Have you 
received your copy? 


COVER REMOVED 


wwyoure, UOELTA-STAR ELECTRIC COMPANY ,, ,..,., 
BS "President 541-553 W. Jackson Blvd., Chicago Secretary mS 


Concentration has made possible the wonderful industrial development of the last decade. 


This is an age of specialization; only intense application to a single object can produce 
the best. 


We have concentrated on the small motor. We started out to make the one best motor 
and we knew we could not afford to scatter our energies on other things. 


Which is why ROTHMOTORS rank highest. 


Hard to remember which is best? Not at all. Simply do this. When you think of 
motors think of ROTHMOTORS, 
1388 W. Adams St. 


ROTH BROS. & CO. CHICAGO 


OFFICIAL RECORDS 


OF ONE OF THE LARGEST ROADS 
SHOW REDUCED OPERATING COST AND 
INCREASED EFFICIENCY SINCE USING 


OLIVER BRONZE BEARINGS. 


THEY HAVE RENEWED THEIR CONTRACT 
FOR THE THIRD SUCCESSIVE YEAR. 


OLIVER ELECTRIC & MFG. CO. 


2219 LUCAS AVE. 


F. W. OLIVER T. B. ENTZ 


(oegaen i ST. LOUI S, MO. Manager 
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How Do You Like The Idea. of a 


STANDING THE SEDI RAILWAY SHOPS OF THE COUNTRY UP SIDE BY 
SIDE SO THAT YOU CAN GET A CLEAR IDEA OF THEIR SIMILARITIES AND DIF- 
FERENCES AND THE REASONS FOR EACH? 


This is what is done in the . 


Railway Shop Series 


the first number of which appears in this issue. 


The Shops to be Described The Method to be Pursued 


HE shops will be described in the 

order given below. The shops of 
the Pullman Company are given first 
place because their output is familiar 
to the greatest proportion of our read- 
ers, and because they offer an excel- 
lent comparison between the old 
methods and the new. 


The series: 

May, 1911—The Pullman Company. 
June, 1911—C. & N.-W. Railway. 
July, 1911—C. M..& St. P. Railway. 
Aug., 1911—Illinois Central Railway. 
Sept., 1911—A. T. & S. F. Railway. 
Oct., 1911—C. R. I. & Pac. Railway. 
Nov.,.1911—Southern Pacific Railway. 
Dec., 1911—Pennsylvania Railroad. 
Jan., 1912—L. S. & M. S. Railway. 
Feb., 1912—Lehigh Valley Railroad. 


March, 1912—Union Pacific Railroad. 


April, 1912—N. Y. C. & H. R: Ry. 
May, 1912—Summary, Comparisons 
and Conclusions. 


ACH article will follow the same 

general outline in order that com- 
parisons between various parts of va- 
rious shops can readily be made. This 
will also have the advantage of allow- 
ing the reader to pick out at a glance 
the particular portions in which he is 
most interested. 


The outline is as follows: 


— 


. General Layout of Shops. 


Power House and _ Distribution 
System. 


Pe 


. Locomotive Shop. 

. Freight Car Shop. 

, Passenger Car and Paint Shops. 
. Blacksmith Shop and Foundry. 
. Planing Mill, 

Round House and Stores. 

. Yards and Lights. 


10. Miscellaneous. 


If you are not now reading them address your subscription to 


RAILWAY ELECTRICAL ENGINEER 
106 N. La Salle St., Chicago 
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ODEIDA 


The “ONEIDA”’ Steel 
Pulley tor car lighting pur- 
poses is the best, without 
a doubt, ever built for that 
work. 

Light, strong, meets 
every requirement. 


Send For Literature 


Oneida Steel Pulley Co. 


ONEIDA, N. Y. 


Non-closable on Overload Circuit 
Breakers which will not permit 
being held in closed position 
against overload or short circuit, 
are being more universally used 
as they are fool-proof against the 
abuse of careless operators. 


The 
Philadelphia 
W. C. Jessup, 5 - 120 Liberty Street, New York 
H. W. Mac. Vaugh - - 1122 Park Bldg., Pittsburg 
H. F. Darby, Jr., - 1555 Monadnock Block, Chicago 
Burton R. Starr. - - = - Seattle, Wash. 
Eccles & Smith Co., San Francisco Los Angeles 


Portland, Ore. 
Electric Manufacturing Sales Company, Denver, Colo. 
W.L. Upton Co.,, Brown-Marx Bhdg., Birmingham, Ala. 
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“AXLE LIGHT” ‘ 


TRADE MARK 
Reg. U.S. Patent Office 


THE SIMPLEST AND MOST EFF ICIENT. 
LOWEST COST OF OPERATION. 
EVERY EQUIPMENT GUARANTEED. 


Consolidated Railway Electric Lighting & Equipment Co. 


General Offices 
HANOVER BANK BUILDING, NEW YORK CITY 


Western Offices 
1720 MICHIGAN AVE., CHICAGO, ILL. 


RANK & GOODALL, Agents, 801 Pioneer Press Bldg., ST. PAUL MINN. 
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